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Japanese Hansatsu 


Affectionately termed “bookmark money” because of 
their strong vertical orientation, Japanese hansatsu 
were one of the world’s most distinctive currencies. 
The notes derive their name from the territories (han) 
of cash-starved local feudal lords (daimyo) who, when 
faced with meagre revenues, issued paper notes 
(satsu) in place of precious metal coins. 


From the early days of the Tokugawa Shogunate in the 
seventeenth century, until the mid-nineteenth century, 
thousands of these notes were issued by local nobles, 
towns, religious groups, companies, and merchants. 
In an attempt to promote its own coinage, the central 
government banned their issue in 1707. But faced with 
the financial ruin of the daimyos, the government 
rescinded the ban in 1730. 


Designs featured on the notes included images of local 
flora and fauna, such as chrysanthemums and storks; 
waves (nami); and mythical figures, such as Diakoku 
the god of wealth shown seated atop two bags of 
grain, an early means of barter in Japan. Notes were 
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denominated in weights of gold (kin), silver (gin), or 
copper—and sometimes even in commodities such as 
charcoal or umbrellas. 


With the restoration of the monarchy in 1867, many 
private notes were pulled from circulation. Others, 
issued by more financially solvent groups, were sig- 
nificantly devalued and served as an additional form 
of payment until the government was able to produce 
enough coins. Even the first paper currency issued by 
the new government resembled hansatsu. It was not 
until 1879 that the last hansatsu were replaced by 
notes that were decidedly more Western in appear- 
ance. 


The notes on the cover range in value from 5 ryo to 
50 mon and date from the late eighteenth century to 
the mid-nineteenth century. The largest measures 5.5 
by 16.8 centimetres. All four pieces are part of the 
National Currency Collection, Bank of Canada. 


Photography by James Zagon. Ottawa. 
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Inflation and the Macroeconomy: 
Changes from the 1980s to the 1990s 


David Longworth, Adviser 


e The level of inflation in Canada has been much 
lower in the last 10 years or so than in the previous 
two decades. The changes in the behaviour of 
inflation have, however, been much more profound. 
In particular, inflation has been much more stable 
and predictable. Moreover, the dynamics of the 
inflation process have changed in ways that tend 
to reinforce the stability of inflation. 


e The variability of a wide range of other macro- 
economic variables has also declined significantly. 
As well, the growth rates (or levels) of these 
variables have changed in ways that have produced 
macroeconomic benefits. For most of these variables, 
changes can largely be explained by the adoption 
of an inflation-targeting monetary policy regime 
and the increased credibility of that regime. 

e = The variability of output growth has declined, not 
only in Canada but in the United States and else- 
where. There is some dispute about the role that a 
lower variability of external surprises (such as 
oil-price changes) and improved private sector 
behaviour resulting from the employment of new 
technology, such as in inventory management, 
have played in leading to this change. It appears, 
however, that better monetary policy has contri- 
buted significantly to this decline. 


his article is a survey of data and economic 

research. It attempts to answer three questions. 

First, how have the growth rates (or levels), 

variability, and behaviour of some of the 
major macroeconomic variables in Canada changed 
between the 1980s and 1990s? Second, what does the 
existing economic literature (theoretical and empiri- 
cal) have to say about how these changes are linked to 
a monetary policy geared to producing low and stable 
inflation? Third, what economic benefits have fol- 
lowed from these changes in Canada? 


Canada adopted inflation targets in February 1991. An 
examination of changes in the behaviour of the major 
macroeconomic variables since then should enhance 
our understanding of how the macroeconomy works 
with such targets and of the benefits of low, stable, 
predictable inflation. Canada’s initial targets were 
aimed at reducing 12-month consumer price inflation 
to 3 per cent (plus or minus 1 per cent) by the end of 
1992 and to 2 per cent (again, plus or minus 1 per cent) 
by the end of 1995. Since then, the inflation-control 
target has been left unchanged at 2 per cent (plus or 
minus 1 per cent). In May 2001, this target was 
extended for five years to the end of 2006 (Bank of 
Canada 2001). 


Monetary policy has been successful in achieving 
its target in most months, with total CPI inflation 
averaging close to 2 per cent since December 1994,! 


Monetary Policy and Changes in 
Major Macroeconomic Variables 


This section documents the changes in the properties 
of major Canadian macroeconomic variables from the 


1. Because December 1995 was the date when the target for 12-month infla- 
tion first became 2 per cent, December 1994 is the relevant base for examining 
average inflation for the period in which the target became 2 per cent. 
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period 1981-90 to the period 1991-2000 (henceforth 
referred to in the text as the “1980s” and the “1990s”). 
It also connects those changes to a monetary policy 
that, since the early 1990s, has provided low, stable, 
and predictable inflation. Tables 1 through 7 summa- 
rize these changes by showing values for both peri- 
ods. These tables also indicate which changes are 
consistent with what economic theory predicts would 
happen when monetary policy becomes geared to pro- 
ducing low and stable inflation. (Other factors, such 
as a lower variability of external surprises—such as 
oil-price changes—may also have been at play.) 


A few words are in order about the choice of the periods 
used for analysis, since there is always an element of 
arbitrariness about such a choice. As noted above, 
February 1991 marked the start of the inflation-targeting 
regime in Canada; 12-month inflation rates came 
down sharply over the subsequent year or so. Thus, 
from a monetary policy perspective, 1991 is a useful 
point at which to divide the period as a whole. As 
well, the statistical tests by McConnell and Perez-Quiros 
(1998) and Debs (2001), which are discussed in more 
detail below, show that the variability of Canadian 
output growth also declined significantly beginning in 
the first half of 1991. To appreciate the significance of 
the change in 1991 in a longer-term context, it is useful 
to examine data for at least 10 years before and after 
the event. It is important to note, however, that the 
recession of the early 1980s and the subsequent decline 
in inflation through early 1984 meant that the behav- 
iour of a number of macro variables was significantly 
different in the 1985-90 period than in the early 1980s. 
Thus, for some variables it is useful to look at the 
1985-90 subperiod. In the 1990s, the behaviour of 
certain variables adjusted only slowly to the new 
monetary policy regime. Thus, significant differences 
in their behaviour are apparent only in the second half 
of the decade, which makes the 1996-2000 period a 
useful one to examine. Thus, the subperiods 1985-90 
and 1996-2000 are also shown in Tables 1 to 7. As well, 
many of the economic and financial variables are 
plotted in continuous graphs so that readers can draw 
their own conclusions about when behaviour of these 
variables changed.” 


2. Peak-to-peak or trough-to-trough comparisons would lead to slightly dif- 
ferent calculations, but the graphs clearly show that, for many variables, the 
key changes came in the late 1980s and early 1990s. Moreover, adding the 
year 2001 to the data series for which it is available does not change the com- 
parison with the 1981-90 period, nor with the 1985-90 period. 


The variables considered are grouped into subsections 
that consider, in turn: the level, variability, and uncer- 
tainty of inflation as measured by total CPI inflation 
and two measures of underlying inflation; the dynamics 
of inflation; the growth of the monetary aggregates; 
the variability and level of certain financial market 
variables, particularly interest rates, and the spreads 
of those interest rates relative to those in the United 
States; the length and nature of labour and financial 
contracts, as well as the extent of labour market dis- 
ruptions; the variability of relative prices and wages; 
and the variability and level of output growth and the 
unemployment rate. 


Inflation: Level, variability, and uncertainty 


With the move to inflation targeting in February 1991, 
the Bank of Canada expected both lower and more 
stable inflation. Not only did monetary policy deliver 
lower and more stable inflation in the 1990s than in 
the 1980s, but inflation also became less uncertain or, 
put another way, more predictable. 


Not only did monetary policy deliver 
lower and more stable inflation in the 
1990s than in the 1980s, but inflation 
also became less uncertain or, put 
another way, more predictable. 


Inflation in Canada rose significantly in the 1970s and 
early 1980s (Chart 1) and then declined by 1984 and 
again after 1991. CPI inflation averaged 6 per cent in 
the 1981-90 period and 2 per cent in the 1991-2000 
period (Table 1). Chart 2 shows the behaviour of total 
CPI (and core CPI) inflation plotted against the infla- 
tion-control targets. 


The general pattern of movements in the rate of infla- 
tion is similar for measures of underlying inflation, 
such as the CPI excluding food, energy, and the effect 
of changes in indirect taxes (CPIXFET), and the Bank of 
Canada’s new core measure of inflation, which 
excludes the eight most volatile components of the CPI 
as well as the effect of changes in indirect taxes on the 
remaining components. (See Bank of Canada 2001 for 
a description.) 
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Chart 1 
Consumer Price Index 
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Table 1 


Inflation: Levels, Variability, and Uncertainty from 
1981 to 2000 


Variable 1981-90 1991-00 1985-90 1996-00 
Average CPI inflation 

(12-month measure) Seo 2.00 (A) 4.38 1.73 (A) 
Average CPIXFET inflation 

(12-month measure) 5.64* 1.80 (A) 4.11 1.42 (A) 
Average core CPI inflation 

(12-month measure) 5.30** 1.83(A) 4.07 1.52 (A) 
Standard deviation of CPI inflation 

(12-month measure, monthly data) 2.96 1.46 (A) 0.48 0.70 (A2) 
Standard deviation of CPIXFET 

inflation (12-month measure, 

monthly data) Oe 0.73 (A) 0.54 0.27 (A) 
Standard deviation of core CPI inflation 

(12-month measure, monthly data)  2.28** 0.51 (A) 0.58 0.33 (A) 
Average inflation uncertainty (Craw- 2.43 SICA) Zale, 1.01 (A) 

ford-Kasumovich, quarterly data) (91Q1- (96Q1- 

(data end in 2000Q2) 00Q2) 00Q2) 
Dispersion of long-term inflation 

expectations (max. minus min. 

forecast, KPMG, average) 

(data begin in 1982Q4) 6:55 291A) S78 2.49 (A) 


Statistics Canada’s measure for CPI excluding food and energy is used 

prior to January 1985. 

Statistics Canada’s measure for CPI excluding the eight most volatile 

components is used prior to January 1985. 

(A) Accords with expectations from theory of the effect of better monetary 
policy. (In the 1991-00 column, in terms of change with respect to the 
1981-90 column. In the 1996-00 column, in terms of change with respect 
to both 1991-00 as a whole and 1985-90.) 

(A1) Accords with expectations from theory only in terms of the change 
from 1985-90. 

(A2) Accords with expectations from theory only in terms of the change 

from 1991-00 as a whole. 


*# 


Chart 2 
Inflation and the Target 
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The variability of CPI inflation, as measured by its 
standard deviation, followed a pattern similar to that 
of the level of inflation, declining from the 1981-90 
period to the 1991-2000 period, and falling even lower 
by the 1996-2000 subperiod.? This pattern of declining 
variability was equally true for measures of underly- 
ing inflation. 

Researchers have examined various measures of infla- 
tion uncertainty, based upon either econometric tech- 
niques or differences across projections by private 
sector forecasters. 


The average value of one measure of uncertainty 
about future inflation, estimated in terms of CPIXFET, 
fell by more than half from the 1980s to the 1990s, and 
was even lower in the 1996-2000 period (Chart 3).* 


One outcome of reduced inflation uncertainty is a 
smaller variation of forecasts across forecasters. 
Amano, Coletti, and Macklem (1999, 36) show that for 
one-year forecasts, this variation (as measured 

by the standard deviation) was lower in the 1988-97 
period than in the 1985-87 period. 





3. Admittedly, inflation variability had been quite low in the late 1980s. But it 
was even lower in the late 1990s. 


4. Crawford and Kasumovich (1996), updated by Jenkins and O'Reilly (2001), 
calculated this measure of uncertainty about future inflation (one quarter 
ahead). The authors’ results also imply that estimates of uncertainty decline 
for all horizons. Their measure is the conditional variance of the forecast 
errors from a model of inflation allowing for generalized autoregressive con- 
ditional heteroscedasticity (GARCH) in errors. 
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Chart 3 
Inflation Uncertainty 
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Source: Crawford and Kasumovich (1996), as updated. Inflation 
uncertainty is measured by the conditional variance of the forecast 
errors. Inflation is measured by the CPI less food, energy, and the 
effect of changes in indirect taxes. 


Another measure of inflation uncertainty is the disper- 
sion of long-term inflation forecasts made by econo- 
mists and portfolio managers. Stuber (2001b) and 
Jenkins and O’Reilly (2001) show that the difference 
between the maximum and minimum forecasts made 
for the six- to fifteen-year horizon, as published by 
KPMG (reproduced in Chart 4), has come down through 
time. The interquartile range of the same forecasts— 
the difference between the forecasts at the 75th 
percentile and the 25th percentile—has also declined 
through time. 


The decline in measures of inflation uncertainty is 
a strong indication of the increased predictability 
of inflation under a transparent inflation-targeting 
regime in which the central bank aims to stay near the 
middle of its target range.°’° 





5. Targeting a constant rate of inflation in an efficient manner also means that, 
at horizons greater than or equal to the six- to eight-quarter horizon over 
which the Bank aims to hit its target, there is no information set that can sig- 
nificantly reduce the variance of the inflation forecast. Rowe and Yetman 
(2000) show that nothing helps explain inflation (relative to its target) eight 
quarters ahead during the inflation-targeting period in Canada. 


6. Crawford (2001b) illustrates further theoretical implications of targeting a 
specific inflation rate. He concentrates on the decline in uncertainty of succes- 
sively longer moving averages of inflation. He shows that, under certain con- 
ditions, uncertainty regarding the annualized inflation rate is proportional to 
the reciprocal of the square root of the length of the averaging period. For 
example, if 12-month inflation can be kept within +/- 1 per cent of target, then 
48-month inflation expressed at an annual rate can be kept within +/- 0.5 per 
cent of target. 


Chart 4 
Long-Term Dispersion of Inflation Expectations 
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Source: Stuber (2001b). The inflation uncertainty measures are 
based on the dispersion of forecasts for inflation six to fifteen years 
ahead by participants in a survey of economists and portfolio 
managers published by KPMG. 


Inflation dynamics 


In addition to changes in the level and variance of 
inflation, there also appear to have been fundamental 
changes in its dynamics. These changes have explana- 
tions grounded in economic theory. 


From the 1973-74 to 1983-84 period, inflation in Canada 
seemed to be very persistent—when it moved up, it 
tended to stay up, and when it moved down, it tended 
to stay down. Since that time, the inflation rate has 
become much less persistent. Ricketts and Rose (1995) 
show that inflation expectations through time can 
be well approximated by a process in which there 
are three regimes, one of which is associated with 
extremely high inflation persistence,’ and the other 
two of which are processes with fairly low persistence 
and with low and moderate mean inflation rates, 
respectively. They find that there is a high probability 
of being in the regime with high persistence through 
the 1975-83 period. This probability then falls off quite 
rapidly.® 

Table 2 shows that the persistence of total CPI inflation 
(measured by the autocorrelation coefficient between 





7. There is a unit root in inflation in this regime. 


8. Fillion and Léonard (1997) use these regimes to model expectations in their 
work, which explains inflation in terms of inflation expectations and the out- 
put gap. 
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Table 2 
Inflation Dynamics: 1981 to 2000 


Variable 1981-90 1991-00 1985-90 1996-00 

Correlation coefficient of CPI 0.80 0.35 (A) -0.11 -0.04 (A) 
inflation [t] with CPI inflation [t-12], 
monthly data 

Correlation coefficient of CPIXFET O79" 0.56 (A) -0.37* = -0.13 (A) 
inflation [t] with CPIXFET 
inflation [t-12], monthly data 

Correlation coefficient of core CPI 0.84** 0.54(A) -0.35%* 0.16 (A) 
inflation [t] with core CPI 
inflation [t-12], monthly data 

pe slope of the Phillips curve 0.80 0.50 (A) 0.67 0.58 (A1) 
(Kichian 2001) (quarterly data end (91Q01- (96Q1- 
in 1999Q4) 9904) 9904) 


See notes for Table 1. 


12-month inflation rates 12 months apart) fell consid- 
erably from the 1981-90 period to the 1991—2000 period 
and became essentially zero in the late 1990s. Since 
monetary policy aims to get inflation back to the tar- 
get midpoint over a horizon of 18 to 24 months, one 
would expect inflation rates not to show any persist- 
ence through time over such horizons. Over a 12-month 
horizon, however, 12-month inflation rates need not 
be totally free from persistence. The results for the late 
1990s, therefore, stem in an important way from 
the particular shocks over that period. St-Amant and 
Tessier (2000) demonstrate that the extremely high 
level of persistence in inflation disappeared during 
the inflation-targeting period, not only in Canada but 
in most other major inflation-targeting countries. As 
shown in Table 2, measures of underlying inflation 
have also become much less persistent through time. 


Movements in short-run inflation (7) are typically 
explained using: (i) inflation expectations (1°) (witha 
coefficient of one or close to one), (ii) an output gap (y, 
the difference between actual output and production 
potential), and (iii) influences of relative price move- 
ments (q) ? This can be written as 


t= wT +by+ cote, 
where b and c are coefficients and € is an error term. 
There is some evidence that the behaviour of the first 


term and the coefficients of the second and third terms 
have changed through time. 


Through the 1990s, various measures of expectations 
of future inflation became closely aligned with the 
midpoint of the inflation-control target range, starting 
with nearer-term expectations and subsequently mov- 
ing out to longer-term expectations. This is shown in 


9. A model describing movements in inflation in this way would typically be 
called an inflation-expectations-augmented Phillips curve. 


Charts 5 and 6 for the two-year-ahead Conference 
Board survey of forecasters, the 6-to-10-year-ahead 
Consensus Economics Inc. survey of forecasters, and 
the yield differential between 30-year conventional 
and Real Return bonds.!? As well, expectations two 
years and more ahead were influenced very little by 
current actual total or core CPI inflation (except in the 
general sense that these too were also typically within 
the target range).!! (See Chart 5, and compare Chart 6 
with actual inflation in Chart 2.) This behaviour is 
consistent with inflation and inflation expectations 
both becoming less persistent (in other words, sur- 
prises are quickly reversed) and with monetary policy 
becoming more credible. 


Some researchers have examined changes in the effect 
of the output gap on inflation. Dupasquier and 
Ricketts (1998a, b) ask whether the influence of the 
output gap on inflation is an increasing function of the 
uncertainty regarding, or the level of, the rate of infla- 
tion.!* Dupasquier and Ricketts find that the effect of 
the output gap on inflation becomes smaller at low 








Chart 5 

Expected and Observed Inflation Rates 
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*The low point in 1994 reflects a cut in taxes on tobacco products. 





10. Cété et al. (1996) explain why the differential between 30-year conven- 
tional and Real Return bonds contains information about the expected 
30-year inflation differential rate. 


11. This means that inflation expectations are not well captured by the first 
lag of inflation. Therefore, the inflation process is not well captured by a 
model in which the change in inflation depends on the output gap (the “accel- 
erationist” Phillips curve). 


12. The first would be consistent with the misperception (or signal-extraction) 
model of Lucas (1972, 1973), while the second would be consistent with the 
model of Ball and Mankiw (1994) in which it is costly to adjust prices. 
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Chart 6 
Longer-Term Inflation Expectations 
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a. Difference between the yield on nominal and Real Return 
30-year bonds. 


and stable rates of inflation, but that it is not possible 
to distinguish empirically whether this reflects the 
greater stability or the lower level of inflation. Kichian 
(2001), using another technique (a linear, time-varying 
parameter framework), finds that the effect of the out- 
put gap on inflation has been much lower since late 
1987 than it was in the late 1970s and the first part of 
the 1980s (Chart 7 and Table 2). Beaudry and Doyle 
(2001) use yet another method (a 15-year rolling 
regression of the change in inflation on the lag of the 
output gap) to show that the effect of the output gap 
on inflation was much higher in the 1982-94 period 
than it was before or afterwards. Beaudry and Doyle 
attribute the decline in this effect through the last part 
of the 1990s to a more focused monetary policy—in 
particular to a better response of the central bank to 
real shocks to the economy. In summary, all the authors 
quoted find that a change in monetary policy dimin- 
ishes the effect of the output gap on inflation. It is not 
clear, however, whether this results from monetary 
policy that produces a lower rate of inflation, a lower 
variance of inflation, or a greater response to real 
shocks. 


Another element of interest in the inflation process is 
the degree of pass-through of relative price changes 
into inflation. In Canada, the most important relative 
price change is the exchange rate, but the pass-through 
of energy prices is also of interest. Fillion and Léonard 
(1997) find that the pass-through of exchange rate 
changes in Canada fell around 1982-83. They estimate 


Chart 7 
Slope of the Phillips Curve 
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that the pass-through coefficient (the coefficient of 
exchange rate changes in the inflation equation) fell 
from about 0.50 to 0.14 at that time. Kichian (2001), 
using a model in which a number of parameters 
describing the inflation process are allowed to vary 
through time, finds that the pass-through coefficient 
was high in the late 1970s and early 1980s but averaged 
just above zero from about 1983 (Chart 8). Taylor 
(2000) attributes the decline in exchange rate pass- 
through, which was observed in a large number of 
countries by the 1990s, to the increased concentration 
of monetary policy on low and stable inflation.’ 
Stuber (2001a) notes that the pass-through of the 
significant rise in oil prices in 1999-2001 also seems to 
have been lower than that experienced in earlier 
episodes of oil-price increases. In summary, the pass- 
through of relative price changes into inflation has 
decreased. 


Monetary aggregates 


The Bank of Canada uses monetary aggregates as 
indicator variables for inflation. One would expect 
that lower and less variable inflation would be accom- 
panied by lower and less variable growth rates for 
monetary aggregates. This is exactly what was 





13. In many countries, inflation came down in the early 1980s and again in 
the early 1990s. Bank of Canada (2000) discusses the empirical evidence in 
Canada regarding pass-through and its implications for monetary policy. 
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Chart 8 
Pass-Through Coefficient 
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observed for the broad monetary aggregate M2++ 
(Table 3). For the narrow monetary aggregate M1, 
however, one observes exactly the opposite. This 
ageregate was subject to sizable downward shifts in 
demand in the early 1980s and a sizable upward shift 
in demand in the 1990s (Aubry and Nott 2000). In 
combination with the positive effect that a decline in 
interest rates has on the quantity of money demanded, 
these shifts led to a more rapid growth in M1 in the 
1990s than in the 1980s. Moreover, the episodic nature 
of the demand shift in the 1990s led to slightly more 
variable M1 growth during parts of that period than 
had been observed earlier. 


Table 3 
Monetary Aggregates: 1981 to 2000 


Variable 1981-90 1991-00 1985-90 1996-00 
Average M1 growth 
(12-month measure) 5.24 9.94 ee 11.69 


Standard deviation of M1 growth 


(12-month measure, monthly data) 525) 5.04 (A) 5.08 5.54 


Average M2++ growth 

(12-month measure) 10.94 6.40 (A) 10.97 6.37 (A) 
Standard deviation of M2++ growth 

(12-month measure, monthly data) 1.80 IMeWAN) — ilzehil 0.91 (A) 


See notes for Table 1. 


Interest rates: Levels, variability, and 
spreads 

Theory would predict that a reduction in the level of 
inflation would lead to lower nominal interest rates, 
all else being equal. And less variability in inflation 
would also tend to lead to a lower variance in interest 


rates.'* To the extent that inflation in Canada fell rela- 
tive to that in the United States, as indeed it did in the 
1990s, interest rate spreads between Canada and the 
United States would tend to move down. Finally, since 
the variability in inflation has decreased in both the 
United States and Canada, one would expect that 
spreads would tend to become less variable as well. 


Given that longer-run equilibrium real interest rates 
tend to vary only gradually, it is not surprising that 
lower levels of inflation in the 1990s translated into 
lower long-term and short-term interest rates (Chart 9). 
The average yield on 10-year Government of Canada 
bonds fell from 10.7 per cent in the June 1982-90 
period to 7.1 per cent in the subsequent 10 years. 
The average 90-day commercial paper rate fell from 
11.55 per cent in the 1981-90 period to 5.7 per cent in 
the next decade. 


Lower inflation variability has led to a decline in the 
variability of interest rates. The standard deviation of 
the 10-year rate came down only marginally between 
the two decades (and between the 1985-90 and 1996- 
2000 periods), but in the last five years it has been only 
half the size that it was in the 1980s as a whole. 


Chart 9 


10-Year Bond Rate and 90-Day Commercial 
Paper Rate 
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14. One potential offsetting factor is that, to make inflation less variable, 
policy interest rates may need to respond more strongly to movements in 
expected inflation and expected output gaps. As discussed below, this factor 
does not seem to have been as important as the decline in the variability of 
inflation. 


15. Watson (1999) shows that the variance of changes in U.S. long-term inter- 
est rates has actually risen in recent years. He attributes this to higher auto- 
correlation in changes in U.S. short-term interest rates. 
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St-Amant and Tessier (2000) show that changes in the 
level of inflation no longer lead changes in the level of 
long-term interest rates in Canada and other major 
inflation-targeting countries (perhaps because infla- 
tion itself no longer has much persistence), thus pro- 
viding one reason for the lower variability of long- 
term rates. The decrease in the variability of the 
90-day commercial paper rate has been more dramatic, 
the variability falling by half between the two dec- 
ades, and coming down further in the last five years. 


Spreads between Canadian and U.S. interest rates 
were significantly positive in the 1980s, but averaged 
close to zero for 10-year bonds and -0.90 for 90-day 
commercial paper rates in the second half of the last 
decade (Chart 10 and Table 4). The fall in spreads 
largely reflects the decline in Canadian inflation 
relative to U.S. inflation between the two decades, but 
was also influenced by the fact that the output gap 
tended to be more positive (i.e., it tended more 
towards excess demand) in the United States than in 
Canada on average through the 1990s. An improved 
fiscal policy in Canada likely also explained part of 
the decline from the first half to the second half of the 
past decade, as the risk premium on long-term debt 
came down with a decline in the actual and antici- 
pated debt-to-GDP ratio.!° 


Chart 10 


10-Year Bond Rate Spread and 90-Day Commercial 
Paper Rate Spread (Canada minus United States) 
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16. See Fillion (1996) for evidence that the Canadian long-term real interest 
rate is positively related to the debt-to-GDP ratio. 


Table 4 


Inflation Rates: Levels, Variability, and Spreads, 
1981 to 2000 








Variable 1981-90 1991-00 1985-90 1996-00 

10-year GoC bond yield (average yield) 10.72 7.12(A) 9.97 6.01 (A) 
(data begin in June 1982) (82M6- 

90M12) 

Spread between 10-year GoC and NOP (L7G) 124) 0.07 (A) 
10-year U.S. Treasury bond yields (82M6- 
(average spread) (data begin in 90M12) 
June 1982) 

90-day commercial paper rate (Canada) 11.55 5.71 (A) 10.33 4.74 (A) 
(average rate) 

Spread between Canada and U.S. 2.26 0.51(A) 2.56 -0.90 (A) 
90-day commercial paper rates 
(average spread) 

Standard deviation of 10-year GoC 1.53 1.41(A) 0.83 0.78 (A) 
bond yield (monthly databeginin — (82M6- 
June 1982) 90M12) 

Standard deviation of spread between 0.70 0.77 0.66 0.49 (A) 
10-year GoC and 10-year U.S. Treas- (82M6- 
ury bond yields (monthly data begin 90M12) 
in June 1982) 

Standard deviation of ver commer- 3.11 1.64(A) 1.84 0.84 (A) 
cial paper rate (monthly data, 
Canada) 

Standard deviation of spread between 1.41 1.74 1.26 0.83 (A) 


Canada and U.S. 90-day commercial 
paper rates (monthly data) 


See notes for Table 1. 


Changes in perceptions about fiscal policy were likely 
the major factor holding up the variability of spreads 
between Canadian and U.S. short-term and long-term 
interest rates in the early 1990s. By the second half of 
the decade, however, the variability of spreads had 
become quite low. 


Length and nature of labour and financial 
contracts 


The reduction in inflation uncertainty would be 
expected to increase the typical length of labour and 
financial contracts, since the two parties to a contract 
would tend to have more similar views of the nature 
of the risks that they were taking on. Other elements 
of contracts would also be expected to change and, 
indeed, have changed significantly over the past two 
decades. 


With less uncertainty about future inflation, labour 
contracts have become longer, and the use of cost- 
of-living-adjustment (COLA) clauses has declined 
(Perrier and Amano 2000, Jenkins and O’Reilly 2001). 
As shown in Chart 11, private sector wage settlements 
since 1995 have, on average, been longer and less 
likely to include COLA clauses than at any time since 
the database began in 1978. And, partly because of the 
reduced uncertainty about inflation (but perhaps also 


_————— eee 
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Chart 11 


Private Sector Wage Settlements: Average Length 
and Proportion with COLA Clause 
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Table 5 


Length and Nature of Labour and Financial 


Contracts: 1981 to 2000 
Variable 1981-90 1991-00 1985-90 1996-00 


Average life of private sector wage 


settlements (months) 24.41 29.77 (A) 27.22 34.02 (A) 
Proportion of private sector wage 

settlements with COLA clauses (%) 22.34 12.70 (A) 23.08 10.54 (A) 
Work stoppages (% of working time 

lost to strikes) 0.19 0.08 (A) 0.17 0.09(A1) 
Ratio of long-term business credit 

to total business credit (average) 50.94 61.46 (A) 52.70 63.60 (A) 
Ratio of bonds and debentures to 

total business credit (average) 15.23 20.09 (A) 15.11 22.45 (A) 
Ratio of equity and warrants to total 

business credit (average) 24.18 29.78 (A) 24.92 31.56 (A) 


See notes for Table 1. 


reflecting declining unionization of workers), the per- 
centage of working time lost to strikes fell from 
0.19 per cent in the 1981-90 period to 0.08 per cent 
in the 1991-2000 period (Table 5). 


Contracts in financial markets have also tended to 
become longer than they were in the 1980s. Montplaisir 
(1996-97) and Howitt (1997) note that the proportion 
of mortgages with five-year terms was higher in the 
mid-1990s than in the mid-1980s.!” Mortgage terms 





17. Because the variability of short-term interest rates has fallen since the 
mid-1990s, however, more and more people may have been induced into 
floating and one-year terms, given that the term structure of interest rates is 
typically upward-sloping. I am indebted to Paul Boothe for this point. The 
slope of the term structure may typically have become somewhat flatter, how- 
ever, in response to this decline in variability, thus reducing the incentive to 
move to a shorter term. 


greater than five years also became available again for 
the first time since the late 1960s. As well, the ratio of 
long-term business credit to total business credit has 
risen significantly since 1981 (Chart 12 and Jenkins 
and O’Reilly 2001), as both the bonds and debentures 
component, on the one hand, and the equity and war- 
rants component, on the other, have risen as a propor- 
tion of total business credit (Table 5). 


Chart 12 


Ratio of Long-Term Business Credit to Total 
Business Credit 


Percentage 
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Variability of relative prices and relative 
wages 

There is a wide body of theoretical and empirical 
literature on the effects of the level or variability of 
inflation on the variability of relative prices (and 
wages). In some cases, the theory emphasizes the 
price of the same good across outlets, for which few 
data are available. There is no strong presumption 
from theory that relative price dispersion across very 
different goods and services would fall significantly 
with a decline in the level or variability of inflation, 
and empirical work faces the impossible task of con- 
trolling for the variability of technological progress 
across industries.'® Yet one would expect that a reduc- 
tion in inflation uncertainty would tend to reduce 





18. Baldwin, Durand, and Hosein (2001) show that, in the Canadian business 
sector, relative productivity growth through time is highly correlated with 
relative price changes through time (but not relative wage changes through 
time). 
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confusion between changes in the price level and 
changes in relative prices driven by fundamental 
factors. Thus, on average over longer periods of time 
and controlling for technology, a reduction in inflation 
uncertainty would tend to lead to a lower variability 
of relative prices.” 


Staff at the Bank of Canada have begun to examine the 
empirical situation for Canada, using various data- 
bases for price components. Vitek (2001) uses a data- 
base with 36 CPI components going back to 1961. He 
has models that include all the components and mod- 
els that exclude the most volatile components (based 
on those that are excluded from the Bank of Canada’s 
new core measure of inflation) on the grounds that the 
volatility of many of these components may have little 
to do with monetary policy. His measures of the varia- 
bility across price changes, as measured by the weighted 
standard deviation of quarterly percentage price 
changes (with the weights coming from the consumer 
basket), are found in Charts 13 and 14. These charts 
and Table 6 show that variability has decreased some- 
what through time. There has, however, been no 
significant change in relative price variability of the 


Chart 13 
CPI Relative Price Dispersion 
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19. Put another way, relative prices are real variables (as opposed to nominal 
variables). Thus, they will be heavily influenced by real factors, and their var- 
iability will be heavily influenced by the variability of real factors across 
industries, producers, retailers, etc. Inflation uncertainty can, however, get in 
the way by leading to confusion between nominal and real factors. 


Chart 14 
CPIX Relative Price Dispersion 


36 (minus 8 most volatile) components, quarterly 1965 to 2001 
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Table 6 


Variability of Relative Prices and Relative Wages: 
1981 to 2000 


Variable 





1981-90 1991-00 1985-90 1996-00 


Relative price dispersion (all prices) 


(Vitek 2001, quarterly) 11.83 11.17 (A) 11.66 9.65 (A) 
Relative price dispersion (non-volatile 

prices) (Vitek 2001, quarterly) 5.45 5.12 (A) 4.86 4.87 (A2) 
Standard deviation of private sector 

wage settlements (average of annual 

standard deviation) D22. 1.48 (A) 1.90 1.45 (A) 


See notes for Table 1. 


non-volatile components between the late 1980s and 
late 1990s. Vitek shows that, over the period from the 
fourth quarter of 1962 to the first quarter of 2001, the 
measure of relative price variability that includes all 
components is either significantly positively related to 
past 12-month inflation or significantly negatively 
related to a variable representing the inflation-target- 
ing period. (When both explanatory variables are 
included, neither is significant.) In contrast, the rela- 
tive price variability across non-volatile components 
is not significantly related to either past inflation, 
inflation uncertainty, or the inflation-targeting period. 
Overall, therefore, the evidence is fairly weak regard- 
ing a direct influence of inflation rates on relative price 
variability at the quarterly frequency. Howitt (1997) 
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comes to a similar conclusion with respect to relative 
price variability based on evidence regarding pro- 
ducer prices from Amano and Macklem (1997). 


Crawford (2001a) notes that a decrease in inflation 
uncertainty would be expected to decrease variability 
across wage changes. He documents the fact that the 
variance of private sector wage settlements in Canada 
falls by more than half as one moves from the 1978-82 
period (taken as a whole) to the 1983-91 period, and 
then by more than half again as one moves to the 
1992-97 period. Chart 15 shows that the variability 
across private sector wage settlements for each year 
(measured by the standard deviation) has declined 
fairly steadily over the 1978-2000 period (also see 
Table 6). Although some part of the reduced variabil- 
ity in the early 1990s may be caused by downward 
nominal wage rigidity, Crawford shows that this effect 
is likely to be small. Moreover, the data show that the 
variability of changes above the median has also fallen 
significantly. 


Chart 15 


Annual Standard Deviation of Wage Settlements: 
Private Sector 
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Output growth, the unemployment rate, 
and the output gap 


The connections between low, stable inflation and the 
behaviour of the rates and variability of output 
growth and the unemployment rate are not expected 
to be as strong as most.of the relationships previously 
discussed, largely because the favourable effect com- 
ing from improved monetary policy could easily be 
dominated by other factors over any medium-run (or 


even longer-run) period.*” Nonetheless, an economy 
with low and stable inflation would be expected to 
have fewer distortions and imbalances than an econ- 
omy with higher and less-stable inflation rates, and 
thus, all else equal, would experience a higher level or 
rate of growth of output. And, all else equal, to the 
extent that monetary policy becomes more efficient,7! 
the variances of output growth, the output gap, and 
the unemployment rate will tend to fall. 


The growth of GDP was higher in the 1991-2000 
period than in the period from 1981-90, but this com- 
parison, more than most in Table 7, depends on the 
specific years chosen. In particular, economic growth 
was especially weak in 1990 and especially strong 
from 1996-2000, with cyclical reasons a significant 
cause in both cases. There were, however, some signs 
of a pickup in underlying productivity growth in the 
1996-2000 period. 


The variability of quarterly Canadian 
real GDP growth declined between the 
1980s and 1990s. 


The variability of quarterly Canadian real GDP growth 
declined between the 1980s and 1990s (Chart 16 and 
Table 7). Debs (2001) tests for a structural break in the 
variability of Canadian output growth and finds that 
there was one in the first quarter of 1991. Tests show 
that, at about the same time, there were structural 
breaks (and declines) in the variability of the rate of 
growth of investment in residential structures and in 
the variability of the growth rate of personal con- 
sumption of goods.74 Debs uses the same methodol- 
ogy as McConnell and Perez-Quiros (1998, 2000), who 
find a structural break in the variability of U.S. GDP 
growth in the first quarter of 1984 and a structural 





20. As in the previous subsection, this section deals with real variables, which 
will respond to real factors as well as to monetary policy. 


21. When monetary policy is efficient (Taylor 1979), there is a trade-off 
between the variance of inflation around its target and the variance of the out- 
put gap. But when monetary policy becomes more efficient, both variances 
can fall. 


22. Debs uses Laspeyres data for real output, while the data in the tables and 
charts in this paper are chain-Fisher data. 
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Chart 16 
Quarterly GDP Growth at Annual Rates 
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Table 7 


Output Growth, the Unemployment Rate, and the 
Output Gap: 1981 to 2000 


Variable 1981-90 1991-00 1985-90 1996-00 
Average Saati eek rate 2 50S: ON GA 2272 3.99 (A) 
(annualized) of GDP (data begin (81Q2- 
in 1981Q2) 90Q4) 
Standard deviation of GDP 4.00 2.48(A) 3.41 1.81 (A) 
quarterly growth (data begin (81Q2- 
in 198102 9004) 
Average monthly unemployment rate 944 9A41(A) 8.75 8.28 (A) 
Standard deviation of unemployment 1.69 1.50(A) 1.20 1.13 (A) 
rate (monthly data) 
1.79 (A) 1.14 1.63 (A2) 


Standard deviation of the output gap 2.26 
NV esrieatt data from November 2001 
onetary Policy Report) 


See notes for Table 1. 


break in the variability of Canadian GDP growth in the 
second quarter of 1991 (based on earlier Canadian 
data, with a shorter sample period). Liu and Painchaud 
(2001), however, using a less restrictive method, find 
that the break in the variability of Canadian GDP 
growth occurs in 1987Q1. 


The Canadian data also show that the variability of 
the output gap and the unemployment rate were also 
lower in the 1990s than in the 1980s.2° 





23. Dalsgaard, Elmeskov, and Park (2002) have a graph that also indicates a 
lower variance of the Canadian output gap since the early 1990s. Their work 
shows that, through the last three decades, the standard deviation of the pri- 
vate consumption “gap” (actual consumption relative to trend consumption) 
has fallen relative to the standard deviation of the output gap. This is consist- 
ent with the decline in the variability of the rate of growth of personal con- 
sumption of goods found by Debs. 


There have been many more studies in the United 
States than in Canada exploring the reasons for declines 
in the variability of output through time. One strand 
of this literature, associated with McConnell and 
Perez-Quiros (1998, 2000) and Kahn, McConnell, and 
Perez-Quiros ( 2001a and b), has emphasized improved 
inventory control, particularly in durable goods 
industries.2* Other authors, such as Blanchard and 
Simon (2001) and Mankiw (2001), have surveyed a 
wide range of factors, including improved financial 
markets for households and a lower variance of relative 
price shocks. These authors have concluded that there 
have, indeed, been a wide variety of factors at play in 
the United States, including monetary policy that was 
better in the 1990s than in the 1980s. Finally, other 
authors, such as Taylor (1998), have stressed that better 
monetary policy, which has responded more strongly 
to surprises in inflation and the output gap than in the 
1970s and early 1980s, has moved the economy towards 
its efficient frontier (see Taylor 1979). In other words, 
better monetary policy has been able to reduce both 
the variance of inflation around its target (actual or 
perceived) and the variance of the output gap. Cecchetti, 
Flores-Lagunes, and Krause (2001) undertake a multi- 
country study, which shows that Canada was one of 
many countries that moved towards its efficient fron- 
tier going from the 1980s to the 1990s. Overall, there 
were likely a number of factors reducing the variance 
of output in the United States and Canada, but better 
monetary policy was likely a significant one. 


A number of authors have discussed the evolution of 
the Canadian output gap. The Canadian economy was 
in significant excess supply in the early 1990s. The 
cause of the size and persistence of this output gap is 
much in dispute. Fortin (1996, 1999, 2001) expresses 
the view that monetary policy was mistakenly too 
tight for too long, and that the Bank’s inflation target 
was too low. Freedman and Macklem (1998) and Jenkins 
and O'Reilly (2001) emphasize a combination of factors, 
including the unexpected slowdown of the U.S. 
economy in 1990-91, the restructuring of the Canadian 
economy in the early 1990s, and the difficulties in 
achieving the desired monetary conditions (in part 
because of lax fiscal policy). 


The average unemployment rate was essentially un- 
changed between the two decades under consideration. 





24. Debs (2001) is not able to find any structural break in Canadian inventory 
behaviour, based on data from 1981 onwards. Liu and Painchaud (2001), how- 
ever, find a significant decline in the contribution of business inventory 
investment to the volatility of real GDP growth in 1983Q3. 


eee 
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However, unemployment in the second half of the 
1990s was more than a percentage point lower than in 
the 1980s, and unemployment at the end of the decade 
was the lowest since 1976 (Chart 17). While a number 
of factors, including the reform of employment insur- 
ance (Sargent 1995), were behind this reduction, the 
macroeconomic stability stemming from low and sta- 
ble inflation would at least have been an important 
supporting element. 


Chart 17 
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Macroeconomic Benefits of Low, 
Stable, and Predictable Inflation 


O'Reilly (1998), Coletti and O’Reilly (1998), Perrier 
and Amano (2000), and Jenkins and O'Reilly (2001) 
discuss in various ways the macroeconomic benefits 
of low, stable, and predictable inflation. This section 
lists the benefits that are implicit in the data examined 
in the previous section. 


The data are consistent with low and stable inflation 
in Canada feeding back to affect the nature of the 
dynamics of inflation itself in such a way that, in 
response to a shock, inflation will now remain more 
stable than it would have been in the past. The 
changes in these dynamics include the following: 


e the inflation target appears to have a 
significant weight in the formation of 
inflation expectations (at least as long as 
policy remains credible) 


¢ shocks to excess demand and excess ae hse 
have less of a direct effect on inflation” 


¢ the pass-through coefficients on exchange 
rate (and perhaps energy) shocks appear to 
be lower. 


As inflation fell in line with the inflation targets and 
the targets were achieved through time, monetary pol- 
icy became more credible according to the indicators 
reported by Johnson (1997, 1998), Perrier (1998), and 
Perrier and Amano (2000). This credibility fed back to 
stabilize expectations and reduce uncertainty about 
inflation. 


The reduced uncertainty about 
inflation seems to have had a number 
of significant benefits. 


The reduced uncertainty about inflation seems to have 
had a number of significant benefits. First, it seems to 
have led to a decline in relative wage variability 
because of less disagreement about the inflation out- 
look, therefore leading to a better allocation of labour. 
Second, it certainly has made planning easier and has 
led to longer labour and financial contracts, which 
means lower transactions and bargaining costs for 
firms and households. Third, it has likely been an 
important factor in a reduction of days lost to labour 
disruptions. Fourth, it means that there is less need to 
protect oneself against unexpected inflation,”° which 
is a real saving of resources. Fifth, it has been a factor 
leading to the development of more complete finan- 
cial markets (with longer-term instruments), which 
allows a greater diversification of risks at lower cost. 
Finally, it has been associated with less variable inter- 
est rates, which, in turn, have led to lower capital 
losses and gains on bonds, and have tended to lead to 
lower risk premiums on longer-term instruments. 


The connection between low, stable, and predictable 
inflation, on the one hand, and lower output variabil- 
ity, on the other hand, is an area where there has been 





25. Although a smaller direct effect may make it more difficult to get inflation 
back to the target when it has moved away, this may be outweighed by the 
credibility effect mentioned in the first bullet. 


26. The decline in the percentage of labour contracts with COLA clauses is evi- 
dence that people find less need to protect themselves against inflation. 
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considerably more debate. Nevertheless, many 
authors believe that better monetary policy has been 
a major factor in leading to this outcome. 


Conclusion 
This survey paper posed three questions. 


In response to the question of what has changed in 
the behaviour of major macroeconomic variables in 
Canada in the last 10 years, the simple answer is, quite 
a lot. The lower level, greater stability, and increased 
predictability of inflation have been associated with 
fundamental changes in typical labour and financial 
market contracts, lower and less variable interest 
rates, and generally less volatility in the Canadian 
economy. 
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Trends in Productivity Growth 


in Canada 





Allan Crawford, Research Department 


e The rate of productivity growth in the United 
States was significantly higher than that in 
Canada during the second half of the 1990s. 


e¢ Much of the difference between Canadian and 
U.S. rates of productivity growth over this 
period was related to information and 
communication technology (ICT), with firms 
in the United States making greater productivity 
gains from the use of ICT. Productivity growth 
in the sectors producing ICT goods was also 
significantly higher in the United States. 


e International evidence indicates that a variety 
of other factors, including investment in 
human capital and openness to international 
trade, influence a country’s productivity 
performance. High exposure to international 
trade has made a positive contribution to 
productivity growth in Canada. 


e = Whether the recent surge in U.S. productivity 
will be replicated in Canada is a critical issue 
for the future. While there is uncertainty 
about future rates of Canadian productivity 
growth, it is reasonable to expect some increase 
in trend growth relative to the rates of recent 
decades. 


ecent developments have focused attention 

on the possibility that future rates of produc- 

tivity growth will rise above those observed 

in recent decades. In large measure, this 
interest was spurred by a sharp increase in the growth 
rate of U.S. labour productivity in the second half of 
the 1990s.' Observers in many countries have asked 
whether this surge in productivity is likely to spread 
to other economies. Interest in productivity issues has 
also risen in recent years owing to expectations that 
increased use of information and communication 
technology (ICT) will boost productivity growth in 
many sectors of the economy. 


A good understanding of the determinants of produc- 
tivity is important because productivity has far-reach- 
ing implications for the economy. For example, Rao 
(2001) estimates that lower levels of productivity in 
Canada accounted for over 80 per cent of the average 
gap in real GDP per capita between Canada and the 
United States in the 1990s.” Thus, closing the produc- 
tivity gap would be a crucial element in reducing the 
gap in the standard of living between the two countries. 


Productivity growth is also an important variable in 
the decision-making process for monetary policy. 
When implementing a policy of inflation control, the 
monetary authorities must consider future inflation- 
ary pressures as measured by the level of output rela- 
tive to the economy’s tN for sustainable 
production (potential output).° Since potential output 


1. Unless otherwise indicated, in this article the term “productivity” refers to 
labour productivity, defined as output per person-hour. See Box 1 for further 
discussion of measurement issues. 


2. The remainder of the gap in real GDP per capita is attributed to lower hours 
worked per capita in Canada. 


3. Inflation will tend to increase (decrease) if actual output is greater (less) 
than potential output. 
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Box 1: Measurement Issues 


There are long-standing concerns that official statis- 
tics understate the true rate of productivity growth, 
because of measurement problems. Two of the 
most prominent concerns are: (i) aggregate produc- 
tivity will be understated if the price deflators used 
to calculate real output do not fully capture 
improvements in product quality; and (ii) output 
(and therefore productivity) is particularly difficult 
to measure in many of the service sectors. 


Deflators and Quality Adjustments 


Real output and productivity will be measured 
incorrectly if the price indexes used as deflators are 
not adjusted to eliminate the influence of changes 
in quality on observed prices. Statistical agencies 
use various techniques to construct quality-adjusted 
measures of price change. Biases are introduced, 
however, if the correct quality adjustments are not 
made, and this task may be especially difficult for 
durable goods in times of rapid technological 
change. 


In some cases, biased deflators may have a greater 
effect on the allocation of measured productivity 
growth across sectors than on the aggregate meas- 
ure of productivity. This can be illustrated by not- 
ing that Statistics Canada uses the “double 
deflation” method to construct real output (value- 
added). In this technique, nominal levels of gross 
output and intermediate inputs are deflated sepa- 
rately, and then the real value of intermediate 
inputs is subtracted from real gross output. An 
upward bias in the price deflator for an intermedi- 
ate input would cause real intermediate inputs to 
be understated. Thus, real value-added and pro- 
ductivity would be overstated in sectors using this 
input, whereas the upward bias would cause pro- 
ductivity to be understated in the sector producing 
the input. 


Measuring Service Sector 
Productivity 


Measuring output may be particularly problematic 
in the service sector.” In some service industries 
such as banking, there is not even consensus on the 
appropriate concept of output. Moreover, output in 
some sectors (such as some components of business 
services and financial services) is often imputed by 
Statistics Canada from the levels of inputs, thereby 
biasing downwards the sectoral measures of pro- 
ductivity. These difficulties imply that extra caution 
is warranted when using productivity data for 
many of the service sectors. 





A final issue concerns the comparability of produc- 
tivity data from different countries. Newly released 
data can be revised significantly over time. This 
means that currently available data may sometimes 
be a misleading indicator of the true differences in 
performance across countries. The Canada-U.S. 
comparisons reported in this article could also be 
misleading to the extent that the national statistical 
agencies use different techniques (such as different 
methods of quality adjustment) to construct their 
data.’ Statistics Canada’s recent move to capitalize 
software expenditures has eliminated one of the 
differences in methodology. 





1. The April 1999 special issue of the Canadian Journal of Economics con- 
tains articles on service sector productivity. Maclean (1997) also discusses 
measurement issues in the service sector. 


2. A Statistics Canada study (Beckstead, Girard, and Harchaoui 2001) 
assigns the productivity data for each sector a rating of “reliable,” 
“moderately reliable,” or “unreliable.” Business services and finance, 
insurance, and real estate are two of the service sectors receiving the 
lowest ranking based on perceived shortcomings in the methods used 
to construct the real output series. Productivity data for manufacturing 
are given a rating of “reliable.” 


3. Harchaoui, Kaci, and Maynard (2001) discuss the comparability of pro- 
ductivity data published by the Canadian and U.S. statistical agencies. 
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depends on the trend level of productivity, forming a 
view on future inflationary pressures requires taking 
into account the expected future path of productivity. 
Knowledge of the determinants of productivity growth 
and of the prospects for future growth are therefore 
important for the conduct of monetary policy. 


This article describes the trends in productivity growth 
in Canada since the early 1960s and summarizes our 
current knowledge about the causes of the historical 
patterns. Particular attention is given to assessing the 
contribution of ICT to the recent divergence in produc- 
tivity growth between Canada and the United States. 
Other determinants of productivity growth, such as 
human capital and a country’s openness to interna- 
tional trade and investment, are also discussed. 


Formal international comparisons of productivity 
growth are restricted to the Canada/U.S. case. The 
focus on the United States is motivated by its position 
as Canada’s major trading partner and productivity 
leader in many sectors. In addition, Canadian data are 
probably more comparable with U.S. data than with 
those for many other countries. 


Past Trends in Canadian Productivity 
Growth 


In this section, the broad trends in labour productivity 
growth in Canada over the past four decades are sum- 
marized. Table 1 shows average rates of productivity 
growth for the total business sector and the manufac- 
turing sector over selected subperiods.* 


The productivity performance of the Canadian busi- 
ness sector since the early 1960s can be separated into 


Table 1 
Labour-Productivity Growth 


Average annual rates 


Canada United States 
Business Manufacturing Business Manufacturing 
sector sector 

1962-01 PRS 2.8 DD 

1962-73 3.8 4.2 3.3 

1974-95* 1! 2.4 125 2.9 

1996-01 1.6 2.6 

1996-00° 0.9 49 

1984-88 1.0 2.1 2.0 3.9 





a. 1978-95 for U.S. manufacturing 
b. Official productivity data for the manufacturing sector are currently available to 2000. 





4. This article uses data available up to March 2002. 


two distinct periods: 1962-73 and 1974-2001. The 
annual change in labour productivity averaged close 
to 4 per cent up to 1973 and then fell sharply to only 
1.3 per cent for the 1974-95 period. Over the 1996-2001 
period—the period of rapid productivity gains in the 
United States—growth increased modestly to 1.6 per cent. 


There has been much interest in evaluating whether 
the observed growth in Canadian productivity in the 
late 1990s shows any signs of an increase in trend pro- 
ductivity growth. This is a difficult question because 
year-to-year changes in productivity growth can be 
affected by cyclical movements in output. Since pro- 
ductivity growth tends to move pro-cyclically,° some 
of the growth over this period could reflect the usual 
rebound during the recovery phase of the business 
cycle. It is therefore necessary to control for cyclical 
effects when estimating trend growth, and extreme 
caution must be used when drawing conclusions from 
short periods of time or from comparisons of periods 
spanning different stages of the cycle. It is interesting 
to note, however, that productivity growth in the 
Canadian business sector over the 1996-2001 period 
was somewhat stronger than over a similar stage of 
the previous cycle (1984 to 1988). 


At the sectoral level, the post-1973 slowdown occurred 
in both business-sector services and manufacturing. 
Most recently, these sectors have followed different 
paths. Rao and Tang (2001) report that productivity 
growth in the service sector strengthened in the second 
half of the 1990s relative to the 1989-95 period. In con- 
trast, following strong gains in the late 1980s and early 
1990s, average labour-productivity growth in manu- 
facturing fell to about 1 per cent in the 1996-2000 period 
(Table 1). 


A productivity slowdown also occurred in the U.S. 
business sector after 1973. Unlike the Canadian case, 
however, a significant pickup was observed over the 
1996-2001 period, as the average growth rate in labour 
productivity increased to 2.6 per cent; this rebound 
pushed labour-productivity growth in the U.S. busi- 
ness sector one percentage point above the Canadian 
rate. The difference between Canadian and U.S. 
performance was even greater in the manufacturing 
sector, where the average growth increased to almost 
5 per cent in the United States. The pickup in U.S. 
productivity growth was broadly based, since higher 





5. Because it is costly to adjust employment, labour input tends to fall less 
rapidly than output in the initial stages of a downturn. Thus, labour produc- 
tivity growth tends to fall below its long-run trend at these times. Conversely, 
labour inputs may increase slowly as the economy starts to improve, so pro- 
ductivity growth tends to rise above its trend in the recovery stage of the cycle. 
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rates were also observed in the service sector, most 
notably in wholesale and retail trade (Rao and Tang 
2001). 





Over the 1996-2001 period ... 
labour productivity growth in the 
U.S. business sector [was] one 
percentage point above the Canadian 
rate. 


Simple growth models would predict that the diffu- 
sion of technologies and factor mobility would cause 
productivity levels in Canada to converge over time 
towards the higher levels in the United States. To 
provide some longer-run perspective on convergence, 
Chart 1 shows indexes of relative labour productivity 
in Canada, defined as the ratio of Canadian to U.S. 
productivity using an arbitrary base year indexed to 
100.° Periods of convergence towards (divergence 
from) U.S. levels occur when the index of relative pro- 
ductivity in Chart 1 is rising (falling). There was some 
convergence of productivity in the Canadian business 
sector towards U.S. levels over the 1970s, but these 
gains have been more than reversed by the downward 
movements in the second half of the 1980s and the sec- 
ond half of the 1990s. Thus, while the late 1990s con- 
tributed to the decline in Canada’s relative 
productivity, the beginning of the downward trend 
can be traced to an earlier date. The deterioration in 
relative performance in the late 1980s coincided with a 
period of very weak productivity growth in Canada’s 
business sector, whereas the more recent decline 
reflects the increase in U.S. growth (Chart 2). 


In the manufacturing sector, there was quite strong 
convergence towards U.S. productivity levels from the 
early 1960s until the mid-1970s.’ Once again, this con- 
vergence has been more than reversed, with the index 
of relative productivity having fallen by approxi- 





6. These indexes measure changes in relative productivity since the base year. 
Thus, the level of the index does not measure the absolute difference in pro- 
ductivity levels between the two countries. 


7. Because of data availability, comparisons of the Canadian and U.S. manu- 
facturing sectors in the 1960s and early 1970s must use productivity data cal- 
culated from different measures of output. U.S. data for this period are based 
on a measure of gross output less intra-sectoral sales and transfers, whereas 
the Canadian data use real value-added. The graph for the manufacturing 
sector (Chart 1) covers the 1977-2000 period for which data are available for 
both countries on a value-added basis. 


Chart 1 


Relative Labour Productivity in Canada vs. the 
United States 
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mately 25 per cent since the mid-1980s (bottom panel 
of Chart 1). Given the relatively weak productivity 
gains in Canadian manufacturing recently, Rao and 
Tang (2001) estimate that the absolute gap between 
the levels of labour productivity in Canada and the 
United States had widened to 35 per cent in the man- 
ufacturing sector by 2000 (compared with 18 per cent 
for the economy-wide gap).® 


A comparison of Canadian and U.S. trends at a more 
disaggregated level shows whether the productivity 





8. International comparisons of productivity levels are difficult, because 
output levels must be converted to a common currency using a conversion 
factor based on cross-country differences in producer prices. Typically, there 
is limited information on these price differences. 
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Chart 2 
Labour-Productivity Growth 
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gaps are widespread throughout the economy or con- 
centrated in certain sectors. From 1995 to 1999, Can- 
ada recorded stronger productivity growth than the 
United States in primary industries and construction 
but weaker growth in most of the major service-sector 
categories (Rao and Tang 2001). In manufacturing, the 
large gap between Canadian and U.S. rates of produc- 
tivity growth is explained by very rapid U.S. gains in 
the electrical/electronic equipment and other machin- 
ery and equipment sectors. Rao (2001) reports that, in 
1997, Canadian levels of labour productivity exceeded 
those in the United States in only a few resource-based 
industries and were substantially lower in the 
machinery and equipment and electrical/electronic 
equipment sectors. 


In summary, Canada’s relative productivity perform- 
ance has deteriorated since the mid-1980s. Most recently, 
U.S. labour productivity grew at rates significantly 
above those in Canada and in many other industrial- 
ized countries. Possible explanations for these trends 
are now discussed. 


Contributions of ICT to Productivity 
Growth 


Many observers have attributed a large part of the 
recent surge in U.S. productivity to efficiency gains 
from the production and use of information and com- 
munication technology. ICT is typically defined to 
include computer hardware, computer software, and 
telecommunications equipment. Driven by sharp 
declines in relative prices, the stocks of ICT capital, 


especially computer hardware, have increased at an 
extremely fast pace. From 1995 to 2000, the stock of 
computer hardware per person-hour in the U.S. busi- 
ness sector rose at an average annual rate of 36 per 
cent (Chart 3). Similar growth rates were observed in 
Canada over the same period. 


The hypothesized link between ICT investment and 
productivity growth is consistent with the view that 
ICT is a “general-purpose technology” with produc- 
tivity-enhancing applications in many sectors of the 
economy. To give just a few examples, ICT may raise 
productivity by providing more efficient means of 
processing information, better systems for managing 
product distribution and inventories, and more effi- 
cient methods of designing and producing manufac- 
tured goods. 


Several studies have estimated the impact of informa- 
tion technology on labour productivity using the 
“growth-accounting” methodology. As described in 
Box 2, this technique can be used to measure the con- 
tribution to labour-productivity growth from each of 
the following channels: (i) changes in the capital- 
labour ratio for ICT capital goods (ICT capital deepen- 
ing); (ii) changes in the capital-labour ratio for non-ICT 
capital (non-ICT capital deepening); (iii) changes in 
labour quality; and (iv) changes in multifactor pro- 
ductivity (MFP). Changes in MFP represent the change 
in output from sources other than changes in inputs 
and labour quality. 


Chart 3 
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Source: Canadian data for computer hardware and person-hours are from Statistics 
Canada. U.S. data are from the Bureau of Economic Analysis and the 
Bureau of Labor Statistics. 
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Box 2: Measuring the Sources of Productivity Growth 


Labour productivity is the amount of output 
produced per hour of labour input. It depends ona 
number of factors, including the current state of 
technology and the quantities of other inputs used 
in the production process. 


The link between investment in capital goods and 
productivity is critical when analyzing the sources 
of labour-productivity growth. To illustrate this 
relationship, consider a simple Cobb-Douglas pro- 
duction technology in which real output Y is pro- 
duced using capital and labour inputs: 


ye Ane (1) 
where K is the quantity of capital, L is hours of 
labour input, and A is multifactor productivity. 
The exponent @, is interpreted as the percentage 
change in output resulting from a 1 per cent change 
in the quantity of capital (holding technology and 
the amount of labour unchanged). The exponent 
a, has a similar interpretation as the percentage 
change in output following a 1 per cent change in 
labour input. Changes in multifactor productivity 
measure the change in output from sources other 
than changes in capital and labour inputs. 


With perfect competition and constant returns to 
scale, the sum of the @ exponents equals one, and 
O, and a, are measured by the shares of aggre- 
gate income earned by capital and labour, respec- 
tively. In this case, the level of labour productivity 
is determined by multifactor productivity and the 
ratio of capital to labour in the following manner: 








V/A (2) 
Thus, labour-productivity growth can be decom- 
posed into the contributions from the change in 
multifactor productivity and the change in the 
capital-to-labour ratios (capital deepening).! An 
increase in the amount of capital available per 
person-hour will raise labour productivity. 


In empirical studies, the contribution of informa- 
tion and communication technology (ICT) to 
labour-productivity growth is estimated using 
modified versions of the framework just described. 
In these studies, equations (1) and (2) are extended 
to include different types of capital goods (e.g., ICT 
versus non-ICT capital). When analyzing the total 
effect of ICT on labour productivity, they distin- 
guish between the contribution to productivity 
growth from the use of ICT goods and the contribu- 
tion from the sectors that produce ICT goods. The 
contribution from capital deepening by users of ICT 
is estimated by the product of the income share of 
ICT and the growth rate of ICT capital per person- 
hour. The contribution from multifactor productivity 
(MFP) growth in ICT-producing sectors is included 
in the term for the growth rate of aggregate MFP. 





1. Specifically, equation (2) implies that the growth rate of labour produc- 
tivity is equal to the growth rate of multifactor productivity plus the 
income share of capital (&, ) multiplied by the growth rate of capital per 
person-hour. Although not included in the simple model described in this 
box, changes in the average quality of labour would also affect the 
growth of labour productivity. 
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In empirical studies, the total effect of ICT on labour 
productivity is calculated as the sum of the contribu- 
tions from the use of ICT goods by firms plus the con- 
tributions from the sectors that produce ICT goods. The 
former is measured by the first channel in the above 
list. The additional contribution from more efficient 
production by ICT producers is included in the term 
for aggregate multifactor productivity growth. Empir- 
ical results from U.S. and Canadian studies of this 
type are now presented below. 


U.S. studies 


Jorgenson, Ho, and Stiroh (2001) applied the growth- 
accounting methodology to U.S. data for the private 
sector.” Their results suggest that ICT was the domi- 
nant factor underlying the recent improvement in the 
growth of U.S. labour productivity. Over the 1995-2000 
period, the total contribution from ICT use and MFP 
gains in ICT-producing sectors rose to 1.27 percentage 
points (Table 2). Increased ICT use explained almost 
50 per cent of the acceleration in the rate of labour- 
productivity growth over this period, while ICT pro- 
duction contributed another 30 per cent.!! 


Gordon (2000) went a step further by separating the 
observed increase in U.S. productivity growth in the 
second half of the 1990s into estimates of the increase 
in trend productivity growth and the cyclical effect. 
After accounting for improved methods of price defla- 
tion and changes in labour quality, he estimates that 
the increase in trend labour-productivity growth was 
0.64 percentage points, with the pickup coming largely 
from ICT capital deepening and faster MFP growth in 
the computer-producing sectors. 


The growth-accounting exercises are mechanical 
decompositions conducted at the level of aggregate 
business sector output. If ICT has an important effect 
on productivity, there should be corroborating evi- 
dence at a more disaggregated level. That is, after con- 
trolling for other factors, the firms or industries that 





9. Jorgenson, Ho, and Stiroh’s measure of output is broader in coverage than 
the measure used to construct the official U.S. productivity data. Their output 
series includes the non-profit sector and imputed capital service flows from 
residential housing and consumer durables. Evidence from other studies 
indicates that use of the broader output measure will tend to reduce the esti- 
mated ICT contribution by a small amount. 


10. Jorgenson, Ho, and Stiroh use data for the flow of capital services, which 
are calculated by multiplying rental prices by the effective capital stocks. The 
Canadian study by Armstrong et al. (2002), discussed below, also uses a 
measure of the flow of capital services. 


11. Oliner and Sichel (2000) reached similar conclusions about the contribu- 
tion of ICT in the second half of the 1990s. In contrast to the study by Jorgen- 
son, Ho, and Stiroh, their study (and Gordon 2000) used the official 
productivity statistics. 


Table 2 
Sources of Labour-Productivity Growth 


U.S. private sector 


1959-73 1973-95 1995-00 Change: 


1973-95 
to 1995-00 
Labour-productivity growth* 2.97 1.44 2.36 0.92 
Contributions from): 
ICT capital deepening 0.16 0.32 0.76 0.44 
MEP growth in ICT- 
producing sectors 0.10 0.24 0.51 0.27 
Other® PL TEM 0.88 1.09 0.21 
Total contribution from ICT 
(capital deepening + MFP growth 
in ICT-producing sectors) 0.26 0.56 27 OWA 


a. Average annual growth rate 

b. Percentage points per year 

c. Includes non-ICT capital deepening, labour quality, and MFP growth at non-ICT 
producers 

Source: Jorgenson Ho, and Stiroh (2001) 


use ICT most intensively should display significantly 
better productivity performance. Disaggregated 
econometric analysis has been done in a number of 
USS. studies, including Stiroh (2001) who uses data for 
a broad cross-section of approximately 60 sectors, and 
Brynjolfsson and Hitt (1995,1998, 2000a, and 2000b) 
who use micro-data for individual firms. Overall, 
their results confirm that ICT use is an important 
determinant of productivity. 


Stiroh (2001) also examines the importance of ICT by 
breaking down the change in aggregate labour pro- 
ductivity into the contributions from three sets of 
industries: intensive ICT users, ICT-producing sectors, 
and the remaining sectors. This breakdown suggests 
that almost all of the increase in U.S. productivity 
growth can be traced to sectors that either produce or 
use ICT intensively.'* Since the gains were broadly 
based throughout the ICT-intensive sectors and were 
not found in the less-ICT-intensive sectors, he rejects 
the view that the cyclical recovery and ICT production 
were the dominant sources of the surge in U.S. pro- 
ductivity. The significant role for structural factors is 
consistent with the fact that the productivity spurt 
occurred relatively late in the U.S. economic expansion 
(a time when productivity growth typically weakens). 


Canadian studies 


Armstrong, Harchaoui, Jackson, and Tarkhani (2002) 
analyzed the individual sources of labour-productiv- 
ity growth in Canada. Their calculations suggest that 





12. Similarly, Sharpe (2000) argues that the increases in productivity growth 
in the U.S. service sector (particularly wholesale and retail trade) can be 
attributed to high levels of ICT investment in these sectors. 
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ICT use contributed 0.4 percentage points to average 
productivity growth in the second half of the 1990s 
(Table 3). Unlike the U.S. results reported earlier, there 
was no increase (relative to 1988-95) in the effect of 
ICT capital deepening over this period.’ For the other 
sources of labour-productivity growth, they report a 
sharp increase in MFP growth and lower contributions 
from non-ICT capital and labour quality. 


Armstrong et al. do not estimate the contribution of 
the ICT-producing sector to MFP growth in Canada. 
For comparison with U.S. results, a rough measure of 
the total ICT contribution is obtained by combining 
their estimate of the capital-deepening effect and the 
estimated MFP effect found by Muir and Robidoux 
(2001). The estimated total ICT contribution over the 
past five years in Canada (0.6 percentage points) is 
approximately half of the U.S. level during the same 
period, with no increase relative to 1988-95. Thus, the 
growth-accounting studies imply that ICT accounts for 
much of the recent divergence in labour-productivity 
growth between Canada and the United States. 


The lower ICT effect in Canada reflects smaller estimates 
of the gains from both ICT use and ICT production. 
Table 4 presents information to explain these results. 
As noted in Box 2, the estimated effect from ICT use 

is calculated as the product of the growth rate of ICT 
capital per person-hour and the ICT income share. The 
smaller contribution from ICT use largely reflects the 


Table 3 
Sources of Labour-Productivity Growth 


Canadian business sector 








1981-88 1988-95 1995-00 
Labour-productivity growth® ike ihe ee 
Contributions from?: 
(i) Capital deepening 0.6 0.9 0.4 
CAP 0.3 0.4 0.4 
Non-ICT 0.2 0.4 0.0 
(ii) Labour quality 0.5 0.6 0.3 
(iii) MFP growth -0.3 1.0 
(from ICT producers)‘ 0.3 (0.2) (0.2) 
Total contribution from ICT 
(capital deepening + MFP of ICT 
producers) 0.6 0.6 





a. Average annual growth rate 

b. Percentage points per year 

c. From Table 3 in Muir and Robidoux (2001). Their estimates cover the periods 1991—95 
and 1996-00. 

Source: Armstrong et al. (2002). 





13. Khan and Santos (2002) reach conclusions similar to those of Armstrong 
et al. (2002) regarding the effects of ICT use. 


Table 4 

ICT Use and Production 
ICT use ICE 
(1996-00) production® 
ei Average growth rate Share of 
income per person-hour ICT goods 
share SS ip louie 
(per- Hardware® Software Com- sector value- 
centage munication added (1998) 
points) equipment 

Canada 2.87 2a, ie 5.0 1.81 

United States 6.3 36.3 13.0 7.4 2.56 


= 


From Annex Table 2 of Pilat and Lee (2001). The definition of ICT goods includes such 
categories as office and computing machinery, electronic equipment, and industrial- 
process-control equipment. 

. Jorgenson, Ho, and Stiroh (2001) and Armstrong et al. (2002) do not report the income 
shares of ICT capital in their studies. The U.S. income shares shown in this table are 
from Oliner and Sichel (2000) and the Canadian shares are from Khan and Santos 
(2002). The U.S. shares cover the period 1996-99. 

: The table reports growth rates of capital stocks per person-hour. Jorgenson, Ho, and 

Stiroh (2001) and Armstrong et al. (2002) use growth rates of the flow of capital services 

per person-hour. 


oy 


le} 


lower estimate of the income share for ICT capital in 
Canada. There is a smaller effect from ICT production 
for two reasons. First, the industries producing ICT 
goods account for a smaller share of Canadian output. 
In addition, productivity growth in the ICT-producing 
sector is considerably lower in Canada than in the 
United States. From 1995 to 2000, output per worker 
in ICT manufacturing increased at an average annual 
rate of about 14 per cent in Canada, compared with 
43 per cent in the United States (Rao and Tang 001 
Some of this gap in productivity growth reflects differ- 
ences in the mix of goods produced by the ICT sectors 
in the two countries (e.g., whereas the U.S. manufac- 
tures computer chips—an industry with high rates of 
productivity growth—Canada does not produce these 
goods). 


Growth-accounting analysis provides estimates of the 
contribution of ICT to aggregate productivity growth. 
Baldwin and Sabourin (2002) provide microecono- 
metric confirmation that ICT investment significantly 
affects productivity in the Canadian manufacturing 
sector. Using micro data for individual plants, they 
find a positive relationship between the use of computer- 
based technologies in 1998 and the cumulative growth 
in relative labour productivity over the 1988-97 period 
(compared with other plants in the same narrowly 





14. Note that these figures are growth rates of labour productivity in ICT 
manufacturing, whereas the estimated contributions from ICT production in 
Tables 2 and 3 are contributions to MFP growth. 
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defined industry). The relationship between produc- 
tivity gains and ICT use was particularly strong for 
plants that had adopted applications from all three of 
the major categories of ICT technologies (software, 
hardware, and network communications). 


ICT accounts for much of the recent 
divergence in labour-productivity 
growth between Canada and the 
United States. 


The lagged effects of ICT investment 


Attempts to identify the effects of ICT investment are 
complicated by evidence of significant lags between 
the timing of these investments and their full impact 
on productivity. Using data for large U.S. firms, Bryn- 
jolfsson and Hitt (2000a) find that the returns from ICT 
investment are two to five times greater over periods 
of 5 to 7 years than over a 1-year period. Thus, ICT 
investment appears to be a leading indicator of pro- 
ductivity growth. 


One explanation for the long lags is that firms must 
fundamentally alter their business practices and 
organizational structures in order to fully exploit the 
advantages of these new technologies. It may take 
time for firms to learn what changes are needed to 
make effective use of new technologies, and delays 
may also occur because these adjustments are costly 
and time-consuming. As a result, the productivity 
gains from information technologies will rise over 
time as firms are gradually able to implement these 
changes. Schaan and Anderson (2001) report survey 
evidence of these types of adjustment problems in 
the Canadian manufacturing sector. Approximately 
90 per cent of manufacturing firms that innovated 
(defined as having introduced new production proc- 
esses or developed new products) during the 1997-99 
period experienced difficulties that “slowed down or 
caused problems.” The most common problems were 
an inability to devote staff to projects on an ongoing 
basis because of current production requirements, 
high costs of development, and lack of skilled person- 
nel. Econometric support for the complementarity of 
ICT and organizational changes is provided by Bryn- 
jolfsson and Hitt (1998), who find that ICT has a greater 
effect on productivity when firms adopt more decen- 
tralized decision-making processes. 


Other Determinants of Productivity 
Growth 


The previous section highlighted the role of informa- 
tion technology, given its prominence in recent discus- 
sions. This section considers a broader set of factors 
that determine productivity growth. Relevant empiri- 
cal evidence can be obtained from the cross-country 
growth literature. In these studies, time-series data 
from a number of countries are used to determine 
how growth rates of real output per capita are affected 
by changes in inputs (physical and human capital), 
structural government policies, and institutional con- 
ditions such as the development of financial markets.' 


Based on his assessment of the cross-country litera- 
ture, Harris (1999) concludes that the three most 
important factors affecting growth are investment in 
machinery and equipment, human capital formation, 
and openness to trade and investment. In various 
ways, each factor strengthens productivity growth by 
promoting innovation and the diffusion of new tech- 
nologies. A brief overview of Canadian evidence on 
these issues is provided below, as well as a review of 
the importance to aggregate productivity growth of 
resource reallocation across different firms in the same 
industry. Recent discussions regarding the relation- 
ship between the exchange rate and productivity are 
also summarized. 


Investment in machinery and equipment 


The ratio of business investment in machinery and 
equipment (M & E) to GDP tends to be an important 
determinant of productivity growth in the cross-coun- 
try studies. One reason for this finding is that new 
capital goods incorporate productivity-enhancing 
technological progress. On average, the ratio of M & E 
to GDP was virtually identical in Canada and the 
United States during the 1960s (Chart 4). More 
recently, the decade averages have trended upwards 
in the United States but have remained relatively 
unchanged in Canada, with the result that the average 
ratio in the 1990s was about 1.5 percentage points 
lower in Canada. The evidence from cross-country 
growth studies suggests that the growing gap in this 
ratio may have contributed to the deterioration 

in Canada’s relative productivity performance. 





15. For example, policy and institutional variables in the recent study of 
OECD countries by Bassanini, Scarpetta, and Hemmings (2001) include meas- 
ures of inflation (level and variability), fiscal variables (tax rates and expendi- 
tures), R & D intensity, measures of financial development (business credit 
and stock market capitalization), and exposure to international trade. 
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Chart 4 


Business Investment in Machinery and Equipment 
as a Share of Nominal GDP 


United States 







9 


Canada 


5) 5) 
1961 1966 197] 1976 1981 1986 1991 1996 2001 


High levels of spending on machinery and equipment 
(including ICT goods) led to a sharp increase in the 
U.S. ratio beginning in 1993. The lag between the start 
of the acceleration in the pace of investment spending 
in the early 1990s and the surge in U.S. productivity 
growth later in the decade is consistent with the view 
that some of the productivity payoffs from invest- 
ments are not realized immediately. The Canadian 
investment ratio did not rise above the level of the late 
1980s until 1997, four years after the pickup in the 
United States. If the timing hypothesis is correct, these 
high levels of investment should raise trend produc- 
tivity growth in Canada over the next few years 
(Macklem and Yetman 2001). Despite the recent 
increases, however, the ratio of investment in machin- 
ery and equipment to GDP in 2001 was about 1 per- 
centage point lower in Canada than in the United 
States. 


Investment in human capital 


Increases in human capital can contribute to produc- 
tivity growth by enabling firms to develop new tech- 
nologies or capture the full benefits when adopting 
technologies developed elsewhere. Investment in 
human capital can take the form of increased quantity 
of education (e.g., average years of schooling) or 
increased quality. Historically, the average number of 
years of formal education has been very similar in 
Canada and the United States: in 1998, this measure 
was 12.9 in Canada and 12.7 in the United States, com- 
pared with the OECD average of 11.3 (Bassanini, 


Scarpetta, and Hemmings 2001). Hanuschek and 
Kimko (2000) and Barro (2001) report cross-country 
evidence that the quality of schooling, as proxied by 
student scores on standardized international exams in 
sciences, has a stronger effect on growth than the 
quantity of schooling. 


Rodriguez and Sargent (2001) compare alternative 
measures of human capital for Canada and the United 
States, including the proportion of the population 
with higher education and indexes that take into 
account changes in the average quality of labour. On 
balance, they conclude that the current levels (and 
recent rates of change) of human capital per worker 
are similar in the two countries. Additional evidence 
on the quality of human capital is provided by a 
recent OECD study, which reports that 15-year-old 
Canadian students outperformed their U.S. counter- 
parts in international exams on reading, mathematics, 
and science (Sweetman 2002). 


Openness to trade and investment 


Cross-country growth studies proxy the degree of 
openness using measures of international trade flows 
and foreign direct investment. Openness may contrib- 
ute to productivity growth by facilitating the diffusion 
of technologies. Low trade and regulatory barriers 
may also promote more efficient allocation of 
resources and the achievement of economies of scale 
in production. 


Several pieces of Canadian evidence are consistent 
with the hypothesis that openness contributes to 
growth. First, Trefler (1999) finds that tariff reductions 
under the Canada-U.S. Free Trade Agreement 
increased labour-productivity growth in the manufac- 
turing sector over the 1989-96 period. Second, produc- 
tivity growth has been stronger at foreign-controlled 
establishments in the manufacturing sector, and these 
establishments are more likely to adopt computer- 
based technologies than domestically controlled com- 
panies (Baldwin and Dhaliwal 2001). Other evidence 
of openness effects is provided by Gera, Wu, and Lee 
(1999). Using industry-level data, they show that 
spillovers from foreign research and development 

(R & D) spending (embodied in purchases of imported 
intermediate goods and services) are a significant 
determinant of labour-productivity growth in Can- 
ada.!© These R & D spillover effects are particularly 





16. For the most recent period in their study (1990-93), the R & D embodied 
in imports accounted for approximately 65 per cent of the total R & D inten- 
sity in the Canadian business sector (defined as the industry’s own R & D 
spending plus the R & D embodied in purchases of domestic and foreign 
goods and services). 
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important in the case of imported information technol- 
ogy goods. 


The intensity of domestic R & D spending is a signifi- 
cant determinant of productivity growth in the empir- 
ical literature. To some extent, the spillover effects 
from foreign R & D offset the impact of low domestic 
R & D spending in Canada. In 1997, Canada had the 
second lowest ratio of domestic R & D spending to 
GDP among the G-7 countries, although this gap has 
closed somewhat since 1990 (Rao et al. 2001). 


Micro evidence: Implications for aggregate 
productivity growth 


There is an extensive body of literature from research- 
ers who have examined productivity using micro data 
for individual firms or establishments. Two stylized 
facts emerge from these studies: (i) there is considerable 
heterogeneity of levels and growth rates of productivity 
across firms in the same sector; and (ii) there is exten- 
sive reallocation of output and inputs among firms 
within sectors (encompassing both expansions and 
contractions of existing firms as well as the entries and 
exits of firms). Both stylized facts occur in the Cana- 
dian manufacturing sector: (i) small plants have lower 
levels and growth rates of productivity than larger 
plants (Baldwin and Dhaliwal 2001; Baldwin, Jarmin, 
and Tang 2002); and (ii) 47 per cent of market share 
was transferred from losers to gainers of market share 
between 1988 and 1997, with the relative productivity 
of gainers rising by 23 per cent (Baldwin and Sabourin 
2002). These findings imply that a significant share of 
aggregate productivity growth can be attributed to 
resource reallocation across different firms in the same 
industry. Thus, structural and regulatory policies 
affecting the entry/exit decisions of firms and factor 
mobility will have an impact on aggregate productiv- 
ity growth. 


Micro evidence may also help to condition our judg- 
ment when we form a view on future rates of trend 
productivity growth. For example, small- and medium- 
sized firms are less likely to adopt new advanced tech- 
nologies, and adoption rates by these firms are lower 
in Canada than in the United States (Baldwin and Sab- 
ourin 1998).!7 Since small firms account for a larger 
share of manufacturing output in Canada (Baldwin, 
Jarmin, and Tang 2002), productivity gains from 





17. In 1998, large firms in the Canadian manufacturing sector were more than 
twice as likely to use advanced technologies as smaller firms (Baldwin and 
Sabourin 2000). 


investment in advanced technologies could occur here 
at a slower pace. 


Exchange rate effects 

Courchene and Harris (1999) have suggested that 
depreciation of the Canadian dollar may have contrib- 
uted to the deterioration in the relative productivity 
performance of Canada since the 1980s. Advocates of 
this hypothesis have identified two potential channels 
for the adverse effects on productivity. First, by raising 
the cost of imported capital goods, exchange rate 
depreciation could lower the domestic capital-to- 
labour ratio and the relative productivity of Canadian 
producers. In addition, Courchene and Harris claim 
that domestic firms may have become less vigilant in 
their efforts to reduce costs and improve productivity, 
because depreciation has sheltered them from the 
pressures of global competition. This argument is 
inconsistent with the standard theoretical assumption 
of profit-maximizing behaviour, since it implies that 
firms have foregone opportunities to increase profita- 
bility by raising productivity. Lafrance and Schembri 
(2000) and Laidler and Aba (2002) provide more 
detailed critiques of the Courchene-Harris hypothesis. 


Rao and Tang (2001) demonstrate that ICT manufac- 
turing accounts for all of the divergence in productivity 
growth between the Canadian and U.S. manufacturing 
sectors in the second half of the 1990s. If exchange rate 
effects were a major cause of the weaker productivity 
growth in Canada, we would expect the productivity 
differences to be more broadly based across the manu- 
facturing industries. Furthermore, in some sectors that 
have supposedly been sheltered by the exchange rate 
(such as primary industries, transportation equipment, 
and furniture and fixtures), productivity growth was 
stronger in Canada than in the United States during 
the 1990s. 


Outlook for Future Productivity Growth 


As noted in the introduction, trend productivity 
growth is an important variable in the decision-making 
process for monetary policy because it affects the 
growth rate of an economy’s potential output and, 
therefore, demand pressures relative to overall capacity. 
This section brings together some of the arguments 
favouring a pickup in trend productivity growth in 
Canada. 


There are positive signs suggesting that future trend 
productivity growth in Canada will exceed the histori- 
cal average from the post-1973 era. 
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Investment in machinery and equipment 
increased as a share of GDP over the 1990s. 
Given the lags between the timing of invest- 
ment and the realization of productivity 
gains, this increased investment should 
support higher trend productivity growth, 

at least over the very near term. If the ratio of 
M & E to GDP is sustained at the higher level, 
a more persistent period of higher trend 
growth would be expected. 


Increased ICT use was a major source of the 
acceleration in the rate of U.S. productivity 
growth. With further declines in the relative 
price of ICT goods, continued diffusion of 
these technologies in Canada should support 
future productivity growth in many sectors. 


Canada has a high exposure to international 
trade and investment. Empirical evidence 
indicates that this openness promotes the 
diffusion of knowledge and new technologies. 


Canada’s macro framework of low (and 
stable) inflation and improved fiscal positions 
provides a good supporting environment for 
efficient decision-making by firms. 


U.S. productivity growth was surprisingly 
strong through 2001 despite the cyclical 
downturn (Jorgenson, Ho, and Stiroh 2001). 
This suggests that a significant part of the 
surge in U.S. growth will be sustained. To the 
extent that the underlying factors (such as 
ICT) are common to Canada and the United 
States, there is reason to expect stronger trend 
growth in Canada. 


Reasons for a more cautious perspective on future 
trend productivity growth (relative to the United 
States) include the following points. 


eee 
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e ICT-producing industries, which have made 
major contributions to the high productivity 
growth in the U.S. manufacturing sector, 
account for a smaller share of Canadian 
output. In addition, although productivity 
gains in ICT production have also been strong 
in Canada, they have been significantly lower 
than in the United States. Some of this 
difference in growth rates reflects structural 
differences in the composition of ICT output. 


e Canadian firms appear to be slower to adopt 
new technologies. 


e¢ Canada has a relatively low rate of domestic 
R & Dspending. 


It seems reasonable to anticipate some 
increase in trend productivity growth 
in Canada relative to the levels 
observed since the mid-1970s. 


One characteristic of a “general-purpose technology” 
such as ICT is considerable uncertainty about the long- 
run consequences for trend productivity growth and 
the timing of these effects. This makes it difficult to 
forecast the trends in productivity growth over the 
next decade.!® While recognizing this uncertainty, on 
balance it seems reasonable to anticipate some increase 
in trend productivity growth in Canada relative to the 
levels observed since the mid-1970s. 





18. The focus of Canadian monetary policy on inflation control can be helpful 
in dealing with this uncertainty about trend productivity growth and potential 
output. For example, if actual inflation is persistently lower than projected, it 
would indicate that potential output is probably greater than the current estimate. 
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Private Capital Flows to Emerging- 


Market Economies 





Jean-Francois Perrault, International Department 


e After peaking at unprecedented levels (by recent 
historical standards) in 1996, net private capital 
flows to emerging-market economies (EMEs) fell 
to nearly zero in 2000. Since the Asian crisis in 
1997, international banks have been aggressively 
cutting their exposure to EMES, leading to a sharp 
reduction in international bank lending to these 
countries. 


e Inthe 1970s and 1980s, private capital flows to 
EMEs were concentrated in Latin America. During 
the 1990s, the EMEs in Asia and Europe became 
important destinations for private financial flows. 


e The 1990s saw a shift to non-debt-creating forms 
of capital inflows, and direct investment became 
the principal source of new capital available to 
EMEs. Importantly, direct investment has 
remained strong in the aftermath of the crises in 
EMEs in 1997 and 1998. In contrast, other types 
of capital flows, particularly interbank lending, 
have been flowing out of EMEs. 


e High expected returns on investment underlay 
the rise in private capital flows to EMEs. In the 
1990s, these flows were boosted by economic and 
financial liberalization, apparently sound macro- 
economic policies and, in some cases, explicit or 
implicit government guarantees. 


¢ Notwithstanding the recent decline in capital 
flows to EMEs, the evidence of the last 30 years 
shows that EME capital markets have become 
increasingly deep and resilient: not only are 
private capital flows more geographically 
diversified than at any time in the past, but so are 
lenders and the instruments used to direct capital 
to EMEs. 


he 1990s were turbulent years for many 

emerging-market economies (EMEs). They 

have become progressively integrated in 

the world economy and have seen rapid 
increases in economic activity, facilitated by a dramatic 
expansion in the inflow of private capital. Unfortu- 
nately, excessive reliance on international capital by 
countries ill-prepared to cope with large capital flows 
has often been problematic, leading to financial crises 
with large losses of output. 


This article explores the evolving nature of capital 
flows to EMEs from the onset of the oil-price shocks in 
the early 1970s to the year 2000, emphasizing the past 
decade. It focuses on the changing nature of these 
flows in terms of magnitude, geographical distribu- 
tion, type of instruments, and country of origin. The 
article also examines the role that the changing investor 
base has played in the evolution of these flows, and 
provides an overview of the factors underlying the 
growth of private capital flows in the 1990s. 


Capital markets in EMEs have evolved substantially 
over the last 30 years and have become increasingly 
deep and resilient, notwithstanding the recent 
financial crises. In contrast to the 1970s, international 
banks now provide only a fraction of the financing 
available to EMEs. Borrowers have become increasingly 
diversified geographically, and there has been a shift 
to non-debt-creating investment vehicles. 


Capital Flows to EMEs over the Last 
30 Years 


In the aftermath of the oil-price shocks of the 1970s, 
many international commercial banks found them- 
selves holding sizable deposits from oil producers 
(the so-called petro dollars). Some of these funds 
were recycled to the governments of EMEs through 
syndicated loan arrangements, typically at floating 
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There is no ideal source for data on capital flows to 
EMESs. This article uses a variety of complementary 
data from a number of international organizations. 
Data on private capital flows by destination and 
aggregate instrument type in Table 1 and Charts 1 
and 2 come from the International Monetary 
Fund’s (IMF) World Economic Outlook (WEO) data- 
base. More detailed data on the disaggregated com- 
ponents of gross portfolio flows (Table 2) are from 
various issues of the IMF publication, International 
Capital Markets. Data on the sectoral destination of 
private capital flows (Table 3) are found in the Bank 








interest rates. Given the sustained increase in 
commodity prices and the attendant improvement in 
terms of trade during this period, recipient countries 
had no difficulty servicing these loans. Consequently, 
net private capital flows increased almost without 
interruption in the 1970s, with the bulk of the flows 
directed to Latin America in the form of bank loans 
(Table 1 and Chart 1). Net private capital flows peaked 
at US$49.8 billion in 1981. 


In the early 1980s, however, commodity prices fell 
sharply, international interest rates rose to un- 
precedented levels, and economic activity in 
industrialized countries slumped. This pushed many 
EMES into financial difficulties. Starting with Mexico 
in August 1982, a number of Latin American nations 
announced moratoriums on their sovereign obliga- 
tions. Financial flows to EMEs dried up, with net 
private flows turning negative in 1984. 


Official flows, largely from the International Monetary 
Fund (IMF) and development banks, took up the slack 
to a large extent. Throughout the 1980s, the IMF 
introduced a number of new lending facilities aimed 
at assisting highly indebted developing countries. In 
the context of IMF programs, official bilateral creditors 
rescheduled their claims under the aegis of the Paris 
Club. Official efforts to encourage commercial banks 
to provide new loans to EMEs met with little success, 
although maturing loans were frequently rescheduled. 
Many countries fell into arrears on debt-service 


A Note on the Data Used in this Article 










for International Settlements’ (BIS) publication 
International Banking and Financial Market Develop- 
ments: International Debt Securities. Data on the 
source of private capital flows come from other 
sources. Information on direct investment (Table 4) 
comes from the Organisation for Economic Co- 
Operation and Development's (OECD) International 
Direct Investment Statistics Yearbook. Data on the 
sources of bank credit to EMEs (Table 5) are availa- 
ble in the BIS publication International Banking and 
Financial Market Developments: International Banking 
Statistics. 


payments. The failure to revive private capital flows 
to EMES in the 1980s has led many observers to qualify 
this period as the “lost decade,” since the inability of 
EMESs to access international capital markets impeded 
economic activity in a number of these countries. ! 


Eventually, the Brady Plan of 1989 allowed countries 
experiencing debt crises to restructure their debt by 
converting existing bank loans into collateralized 
bonds at a significant discount or at below-market 
interest rates. The Brady Plan provided debt relief to 
the affected debtors. It also resulted in the creation of 
debt instruments that were more liquid and, as a 
result, more easily tradable. This was the catalyst for 
the development of the sovereign EME bond market. 


Financial flows to EMEs resumed quickly following 
the Brady exchanges in the early 1990s. A notable 
feature of this period was the surge in the flow of 
capital to EMEs in Asia, notwithstanding the already 
high domestic savings rates (Table 1). Some economists 
link this phenomenon to the same factors responsible 
for the “Asian Miracle”: high educational spending 
and sound macroeconomic policies. According to this 
school of thought, given the more educated workforce 
and a sound macroeconomic and institutional 





1. For more information on the EME debt crisis, consult Powell (1990). 


2. Brady bonds were collateralized with special zero-coupon U.S. Treasury 
bonds. 
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Table 1 
Net Private Capital Flows to EMEs 











US$ billions 
Average 
1971-79 1980-89 1990-99 1971-99 2000 
Emerging-market economies (total) 
Net private capital flows 17.8 16.3 124.0 63.3 8.9 
Net private direct investment 3.6 19 89.4 36.0 146.2 
Net private portfolio investment 0.5 5.0 48.1 23.2 -4.3 
Other net flows eZ -0.7 -13.5 -4.6 -133.0 
Asia 
Net private capital flows 5.6 11.4 38.2 18.8 -16.0 
Net private direct investment 1-3 4.7 SILO ALD 6 46.8 
Net private portfolio investment 0.1 Tel iH) 4.5 hy 
Other net flows 4.2 5.6 -13.2 -1.3 -66.4 


Western hemisphere (Latin 
America and the Caribbean) 


Net private capital flows 12.7 9.0 46.8 23.2 SAS, 
Net private direct investment 2.6 285) 30.8 13.3 62.5 
Net private portfolio investment 0.2 0.4 239 8.5 4.6 
Other net flows 9.9 33 19 1.4 =29 22. 
Europe 
Net private capital flows n/a n/a 123 n/a 2.2 
Net private direct investment n/a n/a 10.4 n/a 22.5 
Net private portfolio investment n/a n/a 6.8 n/a 43 
Other net flows n/a n/a -4.8 n/a -24.7 


Other EMEs 
(Africa and the Middle East) 


Net private capital flows -0.6 -4.1 26.7 8.9 -15.2 
Net private direct investment -0.3 1.6 Chih = <8 )S) 14.4 
Net private portfolio investment 0.2 Sp Bu 3.4 -16.9 
Other net flows -2.4 -9.3, 12.4 0.1 -12.7 
MEMO: Net official flows to EMEs 14.3 28.1 28.4 Tee. -3.6 
Source: IMF, WEO database. Totals may not sum because of missing observations in some 
years. 
Chart 1 
Net Private Capital Flows to EME Borrowers by 
Geographic Area 
US$ billions 
250 250 
200 sama Total net private flows x00 
— Total net official flows H 
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150 Western hemisphere l 150 
Asia |} 
100 100 
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0 0 
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-100 -100 
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Source: IMF, WEO database 


environment, the expected return on an investment 
project was perceived as being higher than in other 
areas of the world, justifying the influx of capital. A 
second and complementary school of thought argues 
that much of the flow into Asia was the result of the 
collapse of the Japanese economy at the end of the 
1980s. Japanese financial institutions sought better 
investment opportunities abroad and therefore 
invested heavily in the east Asian economies.? Other 
observers (e.g., Dooley 1999), remark that the inflows 
were buoyed by implicit or explicit guarantees that 
reduced the perceived risk of investing in emerging 
markets. 


Regardless of the reason, it is generally acknowledged, 
with hindsight, that excessive capital flows were 
directed to Asia until 1996. This led to real estate 
bubbles in some countries, overvalued real exchange 
rates, and inflated financial-asset prices in most of the 
region, thereby sowing the seeds for the Asian crisis in 
1997, 


Capital flows also returned to other regions during the 
first half of the 1990s. In volume terms, financial flows 
to Latin America were several times higher than those 
registered in the 1980s, owing partly to market- 
friendly economic policies. In addition, flows to the 
transition economies of central and eastern Europe 
became more significant as these economies were 
liberalized. Investors were not only quick to capitalize 
on the privatization of state enterprises, but also to 
take advantage of the well-educated workforce in 
these countries and their proximity to western 
Europe. As a result, the transition economies were the 
recipients of important capital flows through the 
period. 


After peaking at nearly US$250 billion in 1996, capital 
flows to EMEs slowed sharply throughout the rest of 
the decade (Chart 1). This reflected the bursting of the 
Asian bubble in 1997 and subsequent crises in Russia 
(1998) and Brazil (1999). The sharp swing of Asian 
current account balances from deficits to sizable 
surpluses, caused in part by the Asian crisis, also 
reduced the demand for foreign capital. By 2000, net 
private capital flows to EMEs had fallen to less than 
US$10 billion. As was the case during the mid-1980s, 
the decline in private sector flows to EMEs during the 





3. See King (2001). According to this school of thought, lending by Japanese 
banks to Asian debtors was as profligate as that which led to the collapse of 
the Japanese real estate market in the late 1980s. Financial flows from Japan 

created asset-price bubbles in Thailand, and possibly in other countries, that 
eventually burst and sparked the Asian crisis. 
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late 1990s was partly offset by an increase in official 
lending by the IMF and by development banks. Such 
flows peaked at slightly over US$60 billion in 1997. 


Composition of capital flows 


Because of their experience during the 1980s, the 
emergence of an active market for the bonds of EMEs 
as a result of the Brady Plan, and developments in 
Asia and in central and eastern Europe in the early 
1990s, major international and commercial banks 
retreated from short-term, balance-of-payments 
financing. This led to a gradual shift in the nature of 
capital flows. 


As Chart 2 and Table 1 demonstrate, bank lending 
(“other net flows”) has been highly volatile in recent 
years. While initially an important component of capital 
inflows in the early 1990s, bank lending was sharply 
curtailed after the Asian crisis in 1997-98. The direction 
of these flows has reversed since 1997, as international 
banks have decreased their claims on EMES, principally 
by reducing interbank exposures. 


Portfolio investment (investments in bonds and equi- 
ties) was the principal source of financing available to 
EMEs in the first half of the 1990s (Chart 2). Table 2, 
which is based on gross portfolio flows, shows that 
most of these flows took the form of bonds. These data 
also indicate, however, that equity investments have 
risen rapidly, increasing nearly twentyfold over the 
1990-99 period. 


Chart 2 


Net Private Capital Flows to EME Borrowers by 
Type of Financing 
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Table 2 
Gross Portfolio Flows: 1990 to 1999 
US$ billions 

1990 1995 1999 
Bonds 8.5 59.2 87.0 
Equities 1.2 10.0 Do: 
Total 9.7 69.2 110.2 
Bonds — as % of total 88.0 86.0 79.0 
Equities — as % of total 12.0 14.0 21.0 
Source: IME, International Capital Markets, various issues 


The decade also witnessed a substantial rise in direct 
investment flows. While accounting for only a small 
portion of total private capital flows in the early 1990s, 
direct investments are now the principal source of 
financing for EMEs. One striking aspect of direct invest- 
ments in EMEs has been their resilience. They have 
actually increased, even through the Asian, Russian, 
and Brazilian crises. 


In conjunction with the greater 
significance of equity investment, the 
importance of direct investment 
implies that the large majority of net 
private financial flows to EMEs are 
now non-debt-creating. 


In conjunction with the greater significance of equity 
investment, the importance of direct investment 
implies that the large majority of net private financial 
flows to EMEs are now non-debt-creating.* This differ- 
entiates the 1990s from previous historical episodes. 
Furthermore, the long-term nature of these flows indi- 
cates that investors are more willing to commit long- 
term funds to EMEs. This may be a reflection of some 
of the steps taken by these countries to make their 
economies more attractive to such commitments. 


Sectoral breakdown 


In general, EME governments have been the largest 
borrowers on international debt markets. Statistics 





4. Non-debt-creating flows have no fixed servicing obligations. 
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from the BIS reveal that the share of government and 
agency debt as a proportion of total international 
indebtedness has increased almost 10 percentage 
points since 1993 (Table 3).° This has been accom- 
panied by a reduction in the share for financial institu- 
tions and a slightly increasing share for the non-finan- 
cial corporate sector. 


The aggregate data in Table 3 hide important regional 
differences in the sectoral allocation of flows. In Euro- 
pean EMEs, most of the portfolio flows have been 
directed to financing government activities, whereas 
in Asia and the Pacific, such flows account for less 
than a third of the total. In Latin America and the 
Caribbean, the government’s share of portfolio flows 
has been increasing rapidly, from less than a quarter of 
the total in 1993 to more than half six years later. By 
1999, in all three cases, the smallest portion of portfolio 
flows was going to financial institutions. 


In dollar terms, the indebtedness of the financial 
sector has remained relatively constant since the 
Asian crisis. However, financial institutions in many 
EMESs have benefited from substantial inflows of 
foreign direct investment (FDI). These are not captured 


Table 3 


Sectoral Breakdown of International Indebtedness 
Per cent of total 


1993 1996 1999 1993-99 
(average) 

Emerging-market economies (total)* 

Government and agencies 41 44 Sil 45 

Financial institutions 26 26 14 pA 

Non-financial corporate 35 ae 34 34 
Europe 

Government and agencies 84 93 81 86 

Financial institutions is 6 8 10 

Non-financial corporate 1 Ds 11 4 
Asia and the Pacific 

Government and agencies OF, 27 32 Sill 

Financial institutions 23 29 20 25 

Non-financial corporate 40 44 48 45 
Latin America/Caribbean 

Government and agencies 23 46 54 4] 

Financial institutions 33 Py 14 23 

Non-financial corporate 44 32 32 36 


Source: BIS, International Banking and Financial Market Developments: International Debt 
Securities. Based on year-end values. Includes outstanding international bonds, notes, 
and money market instruments. 

a. Includes emerging markets in Europe, Asia and the Pacific, and Latin America. Africa 
and the Middle East are included in the total but are not reported separately. Totals 
may not sum to 100 because of rounding. 





ol 


. Data are available only from 1993 onwards. 


in the BIS statistics.° Furthermore, there is substantial 
foreign ownership of financial institutions in many 
EMEs. Consequently, capital has been transferred from 
parent institutions to subsidiaries or branches without 
being captured in statistics on international 
indebtedness. 


Interestingly, the history of recent financial crises can 
be traced through Table 3. The Asian crisis was rooted 
in the corporate sector (both financial and non- 
financial); Table 3 shows that this sector was the most 
indebted at the time of the crisis. In Latin America and 
in Russia, financial concerns in the 1990s centred on 
high government debt burdens. Again, Table 3 shows 
that this sector was the most indebted in these regions. 


Origin of private capital flows 
Foreign direct investment 


Over the 1990-98 period, the United States was the 
largest provider of FDI to EMEs (Table 4).’ But most of 
the capital flowing out of the United States has been 
directed to Latin America, where commercial and 
historical ties are strong. In general, direct investment 
flows tend to follow commercial and/or historical 
links. Direct investment in emerging European 
markets is dominated by the European members of 
the G-7, while direct investment in Asia and the Pacific 
originates predominantly in Japan. Geographic 
proximity, cultural similarities, and availability of 
information are important determinants of the origins 
of private capital flows. 


Over the 1990-98 period, the United 


States was the largest provider of FDI 
to EMEs. 


European FDI in EMEs rose by over 350 per cent in the 
period from 1990 to 1998. Some of this can be explained 





6. The BIS statistics on international debt securities also exclude bank loans. 


7. The data in Table 4 differ from those presented in Table 1 for a number of 
reasons. First, the data presented in Table 4 are on a gross basis, while Table 1 
presents data on net capital flows. Second, the data in Table 4 include direct 
investment flows from only six countries, while the data in Table 1 include 
flows from all regions. Third, data in Table 4 are based on the balance-of-pay- 
ments data of the donor country, while the data in Table 1 are based on bal- 
ance-of-payments data for the recipient countries. There can be large and 
well-documented discrepancies between these data sources. 
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Table 4 


Sources of Foreign Direct Investment for EMEs 
US$ billions 





1990 1994 1998? 1990-98 





(average) 
Emerging-market economies (total Wy Do. Cie Oo vee) 49.4 
European members of the G-7 Bide SLOnS 19.1 iis} 
United States 13:3: 269 24.9 227, 
Japan UNOS SS 1333) 13.6 
Europe 0.3 1.6 6.2 Diss 
European members of the G-7 0.3 0.8 5S 1.8 
United States 0.0 0.9 0.9 0.7 
Japan 0.0 0.0 0.1 0.0 
Asia and the Pacific 113° 24:5 ad 19.4 
European members of the G-7 ih 3.9 0.1 4.1 
United States 2:9 Os 4.7 6.7 
Japan Tee. 9.8 6.4 8.7 
Latin America/Caribbean 16.6 23.4 29.6 22.7 
European members of the G-7 2.8 4.4 oh3} 5.0 
United States 10.1 13.8 13.9 13.4 
Japan 3.6 BZ 6.3 4.3 


Source: OECD data from the International Direct Investment Statistics Yearbook. Data are 
aggregated using yearly average exchange rates. 

a. Most recent data 

b. Includes emerging markets in Europe, Asia and the Pacific, and Latin America. Africa 
and the Middle East are included in the total but are not reported separately. 


by the prospect of accession to the European Union 
for countries in eastern Europe and by the increased 
integration of these countries with western Europe. 
Many western European firms have set up manu- 
facturing facilities in European emerging economies 
to take advantage of skilled labour forces and relatively 
low wages. Advanced European economies have also 
been aggressively investing in Latin America, 
particularly in the financial and rapidly developing 
telecommunications sectors (notably in Brazil). 


The banking sector 


The geographical origin of bank flows to EMEs is 
similar to that of FDI. In Table 5, the main creditors to 
EMESs are given as a proportion of total lending. Over 
the 1990-99 period, BIS data show that most bank 
lending to EMEs originated in Europe. In fact, lending 
to Europe, Africa, and the Middle East is dominated 
by European banks. This is not unexpected, given the 
commercial and colonial ties linking these regions. 
More surprising is the large share of lending by 
European banks to countries in Latin America and the 
Caribbean. European banks, particularly those in 
Spain, aggressively expanded their activities in Latin 


America throughout the 1990s.° This can be seen from 
the steady increase in the share of lending by 
European banks to Latin America. 


Over the 1990-99 period, lending to Asia was 
primarily from Japanese banks, although Table 5 
shows a dramatic drop-off in Japanese lending 
following the Asian crisis. Proportionally, Japanese 
lending has fallen to less than half of its 1990 level in 
response to the Asian crisis and to domestic financial 
difficulties. Over the 1990s, the share of lending to 
EMEs by North American banks has remained 
constant at about 17 per cent of total international 
bank lending. 


Changing investor base 


In line with the changing nature of the financial 
instruments used, the EME investor base has also 
changed in recent years, with implications for future 
financial flows. During the 1970s and 1980s, syndicated 
bank loans were the primary source of financing 
available to EMEs. The development of bond and 
equity markets in EMEs brought a different class of 
investor to these countries. Broadly speaking, the 


Table 5 
Sources of Bank Lending to EMEs 


Per cent of total bank lending 


1990 1995 1999 1990-99 
(average) 
Europe 
All emerging-market economies 42 49 59 50 
Africa and Middle East 49 60 By 56 
Asia and Pacific 23 33, 48 34 
Europe 65 79 80 76 
Latin America/Carribbean 39 49 58 49 
North America 
All emerging-market economies 18 17 17 17 
Africa and Middle East 10 2) 13 10 
Asia and Pacific 13 al 11 VAs 
Europe 3 6 7 6 
Latin America/Carribbean 32 35 28 32 
Japan 
All emerging-market economies 26 22 i 20 
Africa and Middle East ili i 6 9 
Asia and Pacific 52 43 27 42 
Europe 20 7 3 g) 
Latin America/Carribbean 19 Ue : 10 





Source: BIS, International Banking and Financial Market Developments: International 
Banking Statistics. Data available only as of 1990. 





8. Spanish banks now generate the majority of their profits from Latin Amer- 
ican operations. 
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1990s saw the development of two generic investor 
types: crossover investors and dedicated investors. 
The first type of investor is generally unconstrained in 
its choice of investments. For a given risk level, 
crossover investors seek to maximize their returns, 
either through investments in industrialized countries 
or in emerging markets. Hence, financial flows of 
crossover investors tend to be more volatile, since 
funds are shifted from one asset to another with 
relatively little constraint. Many hedge funds, for 
instance, are crossover investors. Dedicated investors 
are those bound by self-imposed restrictions on either 
the asset class (bonds or equities, for instance) or 
various definitions of location. Dedicated investors 
may direct their investments to emerging markets in 
general, or may impose more precise constraints, such 
as Brazilian equities. Dedicated investors, such as 
those investing in emerging-market funds, will often 
track emerging-market equity or bond indexes, such 
as JP Morgan’s Emerging Market Bond Index Plus, or 
various Morgan Stanley Capital International 
Indexes.” 


Although dedicated investors can always liquidate 
their positions, crossover investors are often 
associated with the volatile nature of portfolio flows 
to EMES, given their typically short-term investment 
perspective.!° While good data are not available on 
the nature of the EME investor base, anecdotal 
evidence suggests that crossover investors are less 
important now than in the late 1990s. 


Both types of investors generally seek to diversify the 
risk of investing. For crossover investors, this may 
mean investing a portion of their portfolio in financial 
markets which display little co-movement. However, 
the influx of portfolio flows to EMEs has, at times, led 
to an apparent synchronization of movements in EME 
sovereign spreads with those of equity markets and 
representative high-risk investment indexes in 





9. Dedicated investors, nevertheless, have considerable latitude regarding 
their investment decisions. Regional investors, such as those dedicated to 
central Europe, must decide which instrument and/or which country to 
invest in based on their analysis. Investors that follow emerging-market bond 
indexes must make judgments about sovereign risk and whether or not some 
countries should be over- or underweighted. Investors dedicated to a particu- 
lar country must decide whether they should invest in cash, equities, or short- 
or long-term securities. 


10. It is clear from Chart 2 that bank lending (“other net flows”) has also been 
volatile through the years. 


11. For instance, a recent study by JP Morgan finds that hedge funds now 
make up 10 per cent of emerging-market debt instruments. At the time of the 
Russian default, hedge funds accounted for 35 to 40 per cent of this market. 


advanced economies. The result has been a narrowing 
of the returns to investors in these countries, such that 
the risk-reward payoff may not justify investment in 
EMEs to crossover investors; i.e., risk is less diversified 
when investing in EME assets. This is demonstrated in 
Chart 3, which plots net portfolio flows to EMEs 
versus the 18-month rolling correlation between the 
JP Morgan Emerging Market Bond Index and the 
spread between U.S. high-yield bonds (junk bonds) 
and U.S. Treasuries. As this correlation (i.e., risk 
diversification has decreased), portfolio investment in 
EMEs has declined.!* Because of the increased linkages 
between financial markets in advanced economies 
and those in EMEs, as well as the reduced opportunity 
for diversification of risk, some observers believe that 
portfolio flows to EMEs might be permanently 
reduced. 


Chart 3 


Correlation between EMBI and Spreads on High- 
Risk U.S. Corporate Debt 

























150 1.00 
0.75 
{| Portfolio investment, 
100 US$ billions 0.50 
(left scale) 
0.25 
50 0 
i 0.25 
0 Pe -0.50 
18-month rolling correlation 
between spreads on EMBI -0.75 
and junk bonds (right scale) 
-50 -1.00 


1993 1994 1995 1996 1997 1998 1999 2000 
Source: IMF, WEO database, and JP Morgan 


What Determines Capital Flows to 
EMEs? 


With the notable exception of certain Asian 

economies, EMEs typically have low domestic savings 
relative to investment opportunities that are profitable 
at rates of return required by foreign investors. These 
required rates of return are determined on the basis of 





12. This is a demonstrative example, as the level of portfolio investment in 
EMEs has also been affected by the Asian crisis, among other developments. 
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the risk-adjusted return on alternative investment 
projects. Factors that might affect the availability and 
attractiveness of investment opportunities in EMEs for 
foreign investors include the domestic macro- 
economic environment, government restrictions on 
inward investment, and policies that might alter the 
perceived riskiness of investments. The supply of 
foreign capital depends on competing rates of return 
in creditor countries, and the regulatory environment 
in these countries. 


Factors that might affect the 
availability and attractiveness of 
investment opportunities in EMEs for 
foreign investors include the domestic 
macroeconomic environment, 
government restrictions on inward 
investment, and policies that might 
alter the perceived riskiness of 
investments. 


Debtor-specific factors 


Foreign investors may invest in EMES to take advantage 
of local macroeconomic developments or to set up 
manufacturing facilities in low-cost production 
localities for export purposes. When GDP growth is 
high, the expected profitability of local investments is 
high, which attracts foreign capital. Firms also invest 
in EMEs to take advantage of low-cost skilled labour. 
In these cases, production is usually exported back to 
advanced economies. Chart 4 demonstrates a clear 
linkage between growth in EMEs and net private 
capital inflows.'8 


The easing of restrictions on foreign ownership and 
privatization have also contributed to foreign invest- 
ment in EMEs. Economic liberalization during the late 
1980s and through the 1990s led many EME govern- 





13. The linkage between GDP growth in EMEs and net private capital flows 
could also be the result of reverse causation: that GDP growth in EMEs is 
higher because of an increase in net private capital flows. More likely, it is a 
combination of both factors: capital flows are higher when GDP growth is 
strong, but capital inflows are also required to fuel robust growth. 


Chart 4 
Net Private Capital Flows to EMEs 
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ments, particularly those in eastern Europe, to 
dramatically reduce the extent of government involve- 
ment in the economy. Many nations underwent large- 
scale privatization programs, selling off state companies 
to domestic and foreign investors. This resulted not 
only in capital flows at the time of the purchase/ 
investment, but often led to significant future flows 
as the privatized entities were recapitalized and 
expanded. 


Changes in domestic financial and legal frameworks 
also lead to inflows of private capital by reducing 
transactions costs and/or the degree of risk of 
investing in EMEs. Some countries modified their legal 
systems to more fully enshrine property rights. Others 
chose to liberalize capital account transactions. This 
made it easier and less costly for foreigners to invest 
in, but also to withdraw their money from, EMEs.!4 A 
more recent change in EMES has been the liberalization 
of domestic financial markets. This has allowed some 
EMEs to develop deeper financial markets, providing 
investors with more opportunity to risk-proof their 
investments (through hedging, for instance). 


However, government policies can also lead to excessive 
or unwarranted inflows of capital. As noted earlier, the 





14. Capital account liberalization has allowed private pension funds in some 
EMEs to invest in the assets of advanced economies, leading to a decline in net 
portfolio flows to EMEs. This trend is expected to continue in the foreseeable 
future. 


a a nn, n nn nn TC SSS 


40 BANK OF CANADA REVIEW ¢ SPRING 2002 


provision of implicit or explicit guarantees—such as 
fixing exchange rates—to foreign investors will reduce 
the perceived risks of investments and thus lead to 
increased capital flows.’ Sterilized intervention in 
the foreign exchange market will also contribute to 
larger capital flows, all other things being equal. 
Since the central bank offsets the expansionary 
impact of capital flows on the monetary base, domestic 
interest rates remain unchanged. Consequently, the 
relative attractiveness of EME assets is not reduced, 
and capital flows persist. 


Investors face difficulties in collecting information 
about investment projects in EMEs. This has the effect 
of restraining such foreign investment by increasing 
transactions costs and risk. This leads to home bias, 
which is the observed phenomenon that investor 
portfolios are much less diversified geographically 
than theory suggests they should be. Until recently, 
this was a severe problem in many EMEs (which partly 
explains why bank loans were the principal form of 
credit available to EMEs prior to the Brady Plan).'© 
Advances in information and communication 
technology in the 1990s have made it easier and less 
costly to evaluate and monitor investments in EMEs, 
thus allowing investors to more readily quantify risk. 
Although the relationship between advances in 
information and communication technology and 
increased capital flows in the 1990s may be difficult to 
document empirically, it stands to reason that these 
changes have increased capital flows.!’ Recent efforts 
by governments in EMEs to improve the timeliness, 
reliability, and extent of economic and financial 
information may pay off in enhanced foreign inflows 
in the future. 


Lack of both information and transparency in 
government policies has occasionally made it difficult 
for investors to assess and price risk, particularly in 
times of turmoil. Delays in the availability—or 
outright unavailability—and misreporting of key 
economic data have also hindered the ability of 
investors to correctly assess the risk of specific 
investment projects. 





15. Though difficult to verify empirically, this is thought to have been a 
serious problem, particularly in some of the Asian EMEs. 


16. While much improved from the 1970s and 1980s, informational 
problems remain substantial in most EMEs. This is one factor behind the 
recent focus on implementing international standards and codes in EMEs. 


17. The main problem with establishing this empirical link relates to measu- 
ring and quantifying advances in information and communication technology. 


Creditor-specific factors 


From a theoretical perspective, one of the most 
important and fundamental factors determining 
capital flows are risk-adjusted international interest 
rates—i.e., interest rates in industrialized countries. 
When choosing where to invest and what to invest in, 
rational investors compare the rates of return on a set 
of investment alternatives. If interest rates in inter- 
national capital markets are low, then these investors 
will typically seek more rewarding alternatives (while 
accounting for the riskiness of the investment). 
Consequently, an inverse relationship between U.S. 
interest rates (which are often used as a proxy for 
international interest rates) and capital flows to EMES 
has been identified, though this relationship is far 
from robust.!® 


Changes in the regulatory environment in many 
industrialized countries have given investors more 
opportunities to diversify their portfolios, and in so 
doing has allowed them to invest in countries where 
rates of return are higher. In Canada, for instance, the 
government increased the limits on holdings of 
foreign assets in registered retirement savings plans 
from 20 per cent in the 1990s to 30 per cent in 2001, 
allowing Canadians to hold more foreign assets in 
their retirement savings plans. 


Contagion 


Throughout much of the 1990s, capital flows to 
individual EMEs have been strongly correlated. Some 
degree of co-movement is expected in EME asset 
prices as international financial markets have become 
increasingly integrated and EMEs have been, at times, 
hit by common shocks. Occasionally, however, this co- 
movement appears to have been exaggerated, given 
traditional economic and financial linkages.!? Part of 
this may be the result of opaque government policies, 
such as so-called soft pegs. Contagion, as such 
excessive correlations are often described, was a 
defining feature of international capital markets in the 
1990s and has led to serious economic dislocations in 
some cases.2? As Chart 5 demonstrates, bond spreads 





18. See for instance Calvo, Leiderman, and Reinhart (1993), Fernandez-Arias 
(1996), and Milesi-Ferretti and Razin (1998). 


19. See Kruger, Osakwe, and Page (1998) for more information on the link 
between economic fundamentals and contagion. 


20. There is some disagreement over the definition of the concept of conta- 
gion. There is, however, broad agreement that contagion means interdepen- 
dence in financial market outcomes that is excessive given macroeconomic 

fundamentals. See Masson (1998). 
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Chart 5 
Select Latin American Brady Spreads 
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in EMEs became increasingly or excessively correlated 
during the financial crises identified in the highlighted 
sections of the chart. 





Contagion ... was a defining feature 

of international capital markets in the 

1990s and has led to serious economic 
dislocations in some cases. 


More recently, contagion seems to be less of a problem. 
Investors have become more discriminating, resulting 
in less co-movement in EME bond spreads.”! Much of 
the increase in differentiation of risk by investors 
may be related to the generally sound macro- 
economic policies followed by many EME countries 
since the Asian/Russian/Brazilian crises, and to 
measures that improved the international financial 
architecture, such as the wider adoption of flexible 





21. The reader is referred to IMF (2001a, 20). 


exchange rates and reforms that have enhanced the 
transparency of monetary and fiscal policies. The 
increased availability of timely and accurate infor- 
mation in conjunction with better macroeconomic 
policies should allow investors to further refine their 
risk analyses. Thus, contagion is likely to become a 
less-important determinant in the flow of private 
capital to EMEs in the future. 


Conclusion 


Capital flows to EMEs have changed significantly over 
the last 30 years. Borrowers in EMEs are now more 
geographically diversified and are more reliant on 
bond financing than on the bank loans of 30 years ago. 
Direct investment has become the dominant source 
of financing. Governments remain the principal 
borrowers, but the non-financial corporate sector is 
also an increasingly important recipient of private 
capital flows. These changes, in conjunction with 
recent improvements in data standards and trans- 
parency, as well as better financial regulation and 
supervision, have made capital markets in EMEs 
deeper and more resilient than in the past. Private 
capital flows should continue to contribute to the 
future economic development of these countries. 


Generally, private capital flows to EMEs are a function 
of anticipated returns and risk. These, in turn, have 
been affected by economic and financial liberalization, 
growth prospects, macroeconomic policies, and 
advances in information and communication 
technology. 


Reliant on international capital markets for a portion 
of their funding requirements, EMEs need to continue 
to implement policies that allow them to maximize the 
benefits from such exposure. These policies should 
seek to encourage capital flows of a longer maturity, 
ensure a sound macroeconomic and financial 
environment, and allow international investors to 
make informed judgments about macroeconomic 
prospects through increased data dissemination and 
transparency. 





22. For a detailed review of the policy implications of the changing interna- 
tional financial architecture, see Powell (2001). 
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Foreign Takeovers and the 
Canadian Dollar: Evidence and 


Implications 


Lawrence Schembri, International Department 


e Since 1995, acquisitions of foreign firms 
by Canadian residents and acquisitions of 
Canadian firms by foreign residents have 
increased. Through most of the period, however, 
the cumulative net balance was close to zero. 
In 2000, a small number of large foreign 
takeovers of Canadian firms had a significant 
impact on acquisition capital flows into 
Canada. 


e Standard models of international asset pricing 
imply that there should not be a relationship 
between the Canadian exchange rate and 
foreign takeovers of Canadian firms because 
an exchange rate movement does not impart 
a systematic advantage to foreign over domestic 
buyers. Empirical analysis provides no evidence 
of a link between the dollar and foreign take- 
overs. 


e Purchases of domestic firms by foreign 
residents are likely to be welfare-improving. 
Transactions between foreign and domestic 
residents are voluntary, and they imply that 
the foreign buyers expect to obtain higher 
profits from the firm’s assets, most likely by 
realizing economies of scale and scope in 
production or distribution or by contributing 
management expertise or other intangible 
productive assets to the domestic firm. 


oncerns have been expressed that the 

recent depreciation of the Canadian dollar 

has left Canadian firms “undervalued” 

and thus vulnerable to foreign takeovers 
and that such changes in ownership are not in Can- 
ada’s best interest. This article addresses these con- 
cerns. First, the possible rationale behind them is 
considered. Then, the foreign direct investment (FDI) 
data on flows of acquisitions between Canada and the 
rest of the world are examined to determine whether 
foreign acquisitions of Canadian firms have increased 
relative to Canadian acquisitions of foreign firms over 
the 1990s.! A theoretical analysis based on a standard 
model of asset pricing is then used to evaluate the 
possible links between exchange rate movements and 
the value of domestic firms. Finally, the welfare impli- 
cations of purchases of domestic firms by foreign resi- 
dents are considered. 


What is the Possible Basis for These 
Concerns? Is it Correct? 


Before analyzing the empirical and theoretical evi- 
dence, it is useful to examine the possible underlying 
rationale for concerns about the linkage between the 
recent depreciation of the dollar and foreign takeovers. 
These concerns are based on two premises, neither of 
which is correct. First, people often expect exchange 
rates to be at a level that equalizes prices for goods 
and services across countries, when measured in a 
common currency—“the purchasing-power-parity 
fallacy.” For example, travellers are sometimes 
astounded by the high price of a cup of coffee in a 
European country or by the low price of clothing in an 





1. Statistics Canada disaggregates FDI flows into three broad categories: 
acquisitions, other long-term flows (i.e., injections of new capital), and rein- 
vested earnings. The first two categories are generally the largest. For more 
details, consult Statistics Canada Catalogue No. 67-001. 
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emerging-market country because they expect the 
exchange rate to be at such a level that the prices 
would be the same as they are in Canada. The fact that 
there is a gap between the purchasing-power-parity 
(PPP) rate (i.e., the rate that equalizes the prices of 
national baskets of consumption goods and services) 
and the actual exchange rate does not necessarily 
imply that an exchange rate is under- or overvalued. 
The second misconception is that the purchase of a 
firm or an asset is the same as the purchase of a good 
or service for immediate consumption—“the invest- 
ment/consumption fallacy.” 


Many explanations have been offered for the devia- 
tions between the market-determined exchange rate 
and the PPP rate.* The most widely accepted explana- 
tion is that many goods and services are not traded 
because of transportation costs and other barriers. In 
particular, the services provided by labour and by land 
are not easily traded internationally, nor are many of 
the final goods and services that use land and labour as 
inputs. Thus, the absence of trade and price arbitrage 
implies that deviations in national price levels will 
occur, and there is no reason to expect the exchange rate 
to adjust to offset them. Hence, the prevailing exchange 
rate will, in general, not be equal to the PPP rate. 


The motivation for buying a firm or an asset is inher- 
ently different from that which drives the purchase of 
a final good or service. A good or service is usually 
purchased for consumption and the resulting increase 
in consumer welfare or utility; whereas a firm is pur- 
chased for the expected future stream of income that it 
will generate. Thus, the price of the firm is determined 
by the expected value of an uncertain future income 
stream adjusted for the cost of the risk associated with 
that stream that cannot be eliminated by diversifica- 
tion into other assets (i.e., the undiversifiable risk). 
Hence, if international capital markets are efficient, 
the price of the firm should fully adjust to an exchange 
rate change that affects the value of the expected 
future stream of income. In other words, if markets are 
efficient, then the firm’s price must adjust to a move- 
ment in the exchange rate so that the risk-adjusted 
expected rate of return across international assets is 
equalized (Froot and Stein 1991). It is important to 





2. See Dornbusch (1988) for an insightful analysis of the PPP concept. 
Although PPP may hold for a narrow set of actively traded standardized 
products (e.g., gold bullion and crude oil), it does not hold in general. 


3. Since 1991, the PPP exchange rate for Canada has averaged US$0.83, while 
the dollar has averaged US$0.73, yet Lafrance and van Norden (1995) and Lai- 
dler and Aba (2002) show that the exchange rate was well explained by the 
Bank of Canada’s empirical exchange rate equation. 


recognize, however, that exchange rate movements 
often occur gradually, and thus the firm’s price 
would, other things being equal, also adjust gradu- 
ally. In practice, other things are not held the same, 
and the price of the firm is affected by a variety of fac- 
tors. Hence, the price adjustment that should take 
place in response to an exchange rate movement may 
not be easy to discern. 


An exchange rate depreciation . . . 
does not normally confer any special 
advantage on foreign over domestic 

buyers. 


In summary, it is critical to recognize that two impor- 
tant conceptual mistakes are made when one argues 
that domestic firms are attractive targets for foreign 
takeovers when the exchange rate is below the PPP 
rate. First, the deviation of the actual exchange rate 
from the PPP rate does not, in general, imply that an 
exchange rate is under- or overvalued. Second, unlike 
the price of a domestic good or service, the price of a 
domestic firm does not remain relatively constant 
when the exchange rate changes. The firm’s price 
adjusts to incorporate any impact of an exchange rate 
movement on the expected stream of future income. 
Therefore, an exchange rate depreciation, for example, 
does not normally confer any special advantage on 
foreign over domestic buyers.4 


Recent Evidence on Acquisitions: 
Canada and the Rest of the World 


Any evidence of a major increase in takeovers of 
Canadian firms by foreign residents because of the 
depreciation of the dollar since 1991 should be 
captured by FDI data on acquisition flows.° Charts 1 





4. Froot and Stein (1991) argue that an exchange rate movement could affect 
foreign direct investment only if the exchange rate movement substantially 
affects the relative wealth of foreign and domestic buyers and there are signif- 
icant imperfections in international capital markets so that a potential investor’s 
cost of capital (i.e., the interest rate at which the investor can borrow to 
finance the investment) is influenced by the investor’s own wealth. A real 
exchange rate movement, such as that which occurred in Canada over the 
1990s, will affect the relative wealth of domestic and foreign residents. It is 
unlikely, however, that global capital markets are sufficiently imperfect that 
this movement in relative wealth had a significant impact on the relative cost 
of capital facing Canadian and foreign investors. 


5. The vast majority of international acquisitions involving Canadian resi- 
dents (over 80 per cent) are sales to and purchases from Americans. 


————— 
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Foreign Direct Investment: Annual Acquisition 
Flows 


Chart 1: Canada and the Rest of the World 
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and 2 show annual acquisition inflows and outflows 
between Canada and the rest of the world in absolute 
terms and as a percentage of Canadian GDP.° Data on 
inflows from the rest of the world are available from 

1975 to 2001, and data on outflows are available from 





6. For the purpose of this paper, a positive acquisition inflow occurs when 
sales of Canadian assets by Canadians to foreign residents exceed purchases 
of Canadian assets by Canadians from foreign residents. A positive acquisi- 
tion outflow occurs when purchases of foreign assets by Canadians from for- 
eign residents exceed sales of foreign assets by Canadians to foreign 
residents. 


1987 to 2001. In absolute terms and relative to GDP, 
acquisition flows in both directions generally rose 
over the latter part of the 1990s and in 2000, only to 
fall off in 2001. Canada’s recent experience is similar 
to that in the rest of the world; UNCTAD (Table 1, 2001) 
reports that cross-border merger and acquisition flows 
increased by an average of 50 per cent per year over 
the period 1996 to 2000. This incredible increase was 
driven by several factors; in particular, the forces of 
globalization and consolidation, financed by low 
interest rates and strong stock markets. 


Net acquisition flows (inflows less outflows) are 
shown in Charts 3 and 4. Over most of the sample 
period, these flows have been remarkably balanced. 
For example, from 1987 to 1999, the cumulative sum 
of the net flows was a modest inflow of $1.08 billion or 
1 per cent of GDP. The recent peak in the Canadian 
dollar occurred in 1991, and since then, the dollar has 
depreciated from approximately US$0.87 to US$0.66 in 
1999, or by 25 per cent. Yet over this period, 1991 to 
1999, the cumulative balance of net acquisition flows 
was only $114 million or roughly 0.1 per cent of GDP. 
The large net inflow in 2000 is an anomaly because it 
was dominated by the $66.5 billion sale of Seagram 
Co. Ltd. to Vivendi Universal SA and the $17.9 billion 
sale of the tobacco operations of Imasco Ltd. to British 
American Tobacco. These two transactions were by far 
the largest ever recorded in Canada. Moreover, there 
is no evidence to indicate that the Canadian exchange 
rate played any significant role in the sale of these 
multinational corporations. Net acquisition flows 
returned to a more normal balance of 0.39 per cent of 
GDP in 2001. 


Although the Canadian dollar has generally depreci- 
ated since 1991, no clear relationship between move- 
ments in the Canadian dollar and net acquisitions can 
be identified from the data presented in Chart 3. In 
addition, a simple regression of net acquisition flows 
on the exchange rate over the period 1987 to 2001 
produces no evidence of au significant correlation 
between the two variables. 


Nonetheless, it is clear from Charts 3 and 4 that the 
volatility of the net flows increased in the last four 
years of the sample, with a record net outflow of 
$14.7 billion in 1998, followed by record net inflows 
of $16.5 billion and $22.4 billion in 1999 and 2000, 





7. Several different specifications of the regression model were tried, and the 
results were similar. These findings are consistent with those of Lafrance and 
Tessier (2001) who find no causal relationship between the exchange rate and 
FDI over the 1970-2000 period. 
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Foreign Direct Investment: Net Annual 
Acquisition Flows 


Chart 3: Canada Minus the Rest of the World 
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respectively, to almost a net balance in 2001. In general, 
a significant portion of these large movements from 
1998 to 2000 represents the impact of a few major 
transactions involving Canadian firms such as Seagram's, 
Imasco, MacMillan Bloedel, and Nortel. As noted 
earlier, this volatility is not specific to Canada but is a 
worldwide phenomenon, as the competitive forces of 
globalization lead large multinational companies to 
merge and rationalize their operations in order to 
reduce costs by taking advantage of economies of 
scale or scope. 


Exchange Rate Movements and 
Foreign Takeovers: A Theoretical 
Analysis 


According to the Capital Asset-Pricing Model (CAPM), 
an investor’s decision to invest in an asset is based on 
the asset’s expected return relative to its undiversifia- 
ble risk, where this risk is defined as the covariance 
between the asset’s expected return and the expected 
return on the market portfolio (which consists of all 
possible assets). The model predicts that for a given 
level of covariance risk, the asset must generate an 
expected return of a certain amount in excess of the 
risk-free rate in order for the asset to be willingly held 
by investors. If the expected return is higher or lower 
than that warranted for a certain level of risk, then the 
price of the asset will adjust.® 


Thus, for an exchange rate movement to cause a for- 
eign resident to purchase a domestic firm, the move- 
ment must increase the return that the foreign resident 
expects to receive by owning the domestic firm rela- 
tive to that expected by a domestic buyer. There are a 
number of channels through which an exchange rate 
movement could potentially affect the expected return 
by altering the future path of the firm’s revenues and 
costs, but none of these channels would necessarily 
increase the expected return in favour of the foreign 
purchaser. 


First, consider Canadian exporters. The primary chan- 
nel through which the exchange rate could influence 
expected future returns would be via the effect on 
export revenue. For example, suppose a Canadian 
firm exports all its production at a fixed world price in 
U.S. dollars. (Assume initially that it uses no imported 
inputs.) Clearly, all else unchanged, a permanent 
exchange rate depreciation would increase the reve- 
nue and income of the firm, measured in Canadian 
dollars. If shares in the firm are actively traded and 
the nature of the firm’s operations is widely known, 
then the price of the shares in Canadian dollars should 
increase in response to the exchange rate depreciation, 
thus maintaining the expected return from holding 
the company’s shares. According to the CAPM, this 
must occur, because the exchange rate movement has 
not affected the firm’s covariance risk, and thus the 
expected return should remain the same for both 
domestic and foreign buyers. To summarize, an 
exchange rate movement should not alter the 
expected return on the firm because the Canadian- 





8. See Sharpe (1964) for the original exposition of the CAPM. 
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dollar share price will adjust to reflect the expected 
impact on the firm’s future income stream. 


This simple example can be extended in various ways. 
Suppose that only a fraction of the firm’s products are 
exported, or that some of the inputs must be imported. 
Once again, a depreciation will tend to increase reve- 
nues and also costs, and again the price of the firm’s 
shares should adjust to maintain the expected return 
required by the market. A change in the level of the 
exchange rate does not affect the underlying risk of 
the asset or the expected return required by the mar- 
ket, nor does it favour the foreign buyer. 


Some observers have argued, however, that the share 
price of Canadian firms in domestic currency does not, 
in fact, adjust to leave the expected return unchanged, 
but that the price adjusts too little, thus increasing the 
expected return and attracting foreign buyers. This 
conjecture is not substantiated by any empirical evi- 
dence, and is inconsistent with the conventional wis- 
dom that much of the information about a firm’s 
operations is in the public domain (and available to 
residents of both countries) and that financial markets 
process this information efficiently so that it is fully 
incorporated into the share price. 


Suppose, however, that the shares of a firm are not 
publicly traded. How will the price adjustment take 
place? If the owners of the private Canadian firm are 
rational, they will adjust the reservation price they 
have for selling the firm based on the expected impact 
of the depreciation on the stream of future cash flows. 
They should realize that the exchange rate movement 
will affect the value of the firm in Canadian dollars, 
and again, there is no reason for the domestic owners 
to have any preference concerning the nationality of 
the buyer. 


The obvious question remaining is, how will a take- 
over of a domestic firm by a foreign resident ever take 
place if the price of the firm is constantly adjusting to 
generate the expected return demanded by the mar- 
ket? A takeover will occur when the potential buyer 
(foreign or domestic) and the current owner have dif- 
ferent expectations about the future stream of profits. 
More importantly for our purposes, there is no reason 
for the profit expectations of a potential foreign buyer 
to be systematically higher than those of the domestic 
owner (or another domestic buyer) or for any differ- 
ence in profit expectations to be related to the exchange 
rate. Most likely, the difference is the result of the 
foreign buyer reducing costs by taking advantage 
of economies of scale or scope in production or distri- 
bution or by bringing a specific, and often intangible, 


asset to the firm (such as management skill, new tech- 
nology, or increased market access) that raises the 
expected profits that can be generated from the firm’s 
existing assets. 


There is no reason for the profit 
expectations of a potential foreign 
buyer to be systematically higher 

than those of the domestic owner (or 
another domestic buyer) or for any 
difference in profit expectations to be 
related to the exchange rate. 


Welfare Implications of Foreign 
Takeovers: Benefits and Costs 


Benefits 


e Transactions are voluntary and are likely to be welfare- 
improving 
Takeovers of domestic firms by foreigners are volun- 
tary exchanges and thus, in the absence of externalities 
or government-based distortions, should be welfare- 
improving. Nobody is forcing Canadians to sell firms 
at prices they deem to be too low; transactions are 
between “consenting adults.” Because the seller is 
likely to have better knowledge about the value of the 
firm than the buyer, any argument based on asymmet- 
ric information is likely to be in the domestic owner’s 
favour. 


¢ Increased labour productivity and output 


Foreign buyers of domestic firms must believe that 
they can increase the expected profit stream generated 
by the firm’s assets; otherwise, no purchase will take 
place. To raise profits, the buyer must reduce costs by 
realizing economies of scale or scope, or raise revenue 
by contributing some specific asset to the firm, 
whether it be management skill, new technology, or 
improved market access. These changes to the firm 
will tend to increase not only its profits but also the 
productivity of its workers and the level of output. 


¢ Stable source of foreign capital 


Foreign direct investment is generally considered to 
be a more stable source of foreign capital than short- 
term equity or bond flows. For a country like Canada 
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that has traditionally been a large importer of foreign 
capital, reliance on direct investment for foreign 
financing may reduce its vulnerability to certain types 
of financial crises. 


Costs 


¢ Reduced competition 


A foreign takeover of a competing domestic firm may 
reduce overall competition and could lead to higher 
prices and reduced domestic welfare. This negative 
effect, however, would be mitigated or potentially 
eliminated by the entry of other firms attracted by the 
high prices and abnormal profits. Moreover, if entry 
barriers were high, then any takeover (foreign or 
domestic) that materially reduced the level of compe- 
tition in the Canadian market would be blocked under 
existing Canadian legislation. 


e Externalities 


The impact of a foreign takeover, notably in the high- 
technology sector, where productive assets (typically 
human) are highly mobile, may be welfare-reducing if 
there are significant research, production, or manage- 
ment externalities. For example, there is potentially a 
social cost if a foreign firm buys a domestic high-tech- 
nology firm and relocates research or leading-edge 
production activities outside of Canada. These activi- 
ties could produce positive externalities in the Cana- 
dian economy (for example, the development of a 
critical mass of skilled workers that could supply 
other firms in the area). Such external benefits are at 
the heart of the economies of certain geographic areas 
that specialize in a particular product (e.g., communi- 
cations and software in Ottawa, and motor vehicles 
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and parts in southern Ontario). Similarly, if managers 
are relocated, there may be less demand for head- 
office support services (e.g., legal, finance, architec- 
tural, and advertising) in Canada.” Any relocation 
of Canadian factors of production would, however, 
reduce the cost advantage of the takeover, because 
these factors would have to be paid at U.S. levels. 
Although these externalities may exist, foreign take- 
overs typically do not generate an exodus of skilled 
workers or technology, because domestic production 
is rarely eliminated. 


Conclusion 


Since 1995, there has been an increase in acquisition 
FDI flows in both directions between Canada and the 
rest of the world, yet the net balance over this period 
has been close to zero. This trend towards high levels 
of cross-border FDI acquisition flows is a worldwide 
phenomenon: competition at the global level is forcing 
firms to consolidate and rationalize their operations. 
The value of the Canadian dollar plays no direct role 
in this process. Indeed, models of asset pricing and the 
empirical evidence on Canadian FDI acquisition flows 
also imply no direct link between the value of the dol- 
lar and acquisition flows. Finally, because these flows 
are driven by the expectation of higher profits, prima- 
rily generated through higher productivity, they 
should be welfare-enhancing. 





9. When a Canadian firm is purchased by a foreign resident, not all head- 
office functions would be relocated; it would depend on the degree of auton- 
omy given the Canadian subsidiary. Also, Canadian takeovers of foreign 
firms could result in head-office functions being moved to Canada. Hence, 
Canada need not be a net loser in this regard. 
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Speeches 


Introduction 


This issue of the Review features two recent speeches made by the Governor. In the first, made in January to the 
Canadian Club of Winnipeg, the Governor looked back on some of the challenges of his first year in office and 
outlined, for the first time, the steps in the decision-making process behind the Bank’s fixed announcement 
dates. In the second, presented to an international audience in New York, he addressed the issue of Canada’s 
flexible exchange rate and its place in the monetary policy framework. 


Other speeches made by the Governor since the beginning of the year can be found on the Bank’s Web site at 
<http:/ /www.bankofcanada.ca> and include 


24 April Opening Statement for the release of the Monetary Policy Report 


12 March 2002 Presented to la Chambre de Commerce France-Canada 
and Les Canadiens en Europe. The Governor’s first major 
speech outside North America, in which he reviewed some 
of the crucial choices that Canada has made in establishing its 
monetary policy framework. 


31 January Remarks at a meeting in New York with Canadian banks and the 
investment community 


29 January Presented to the Saskatoon and District Chamber of Commerce 
23 January Opening Statement for the release of the Monetary Policy Report Update 
5 January Remarks for the Central Bank Governors’ Panel on Inflation 


Targeting at a joint session of The American Economic Association 
and the North American Economics and Finance Association, Atlanta, 
Georgia 


a 
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Challenges and Changes in an 


Eventful Year 





Remarks by David Dodge 
Governor of the Bank of Canada 

to The Canadian Club of Winnipeg 
Winnipeg, Manitoba 

28 January 2002 


hank you for the invitation to speak to you 

today. I’m delighted to have the chance to 

visit Winnipeg. 

As you may know, the end of this week will 
mark the first anniversary of my appointment as 
Governor of the Bank of Canada. It was an honour to 
be appointed, and it has been a privilege to serve 
Canadians in this role. I have had the opportunity to 


work with an extraordinarily talented group of profes- 


sionals at the Bank, as well as a supportive Board of 
Directors. Together, with input from Canadians across 
the country, we have worked hard to conduct mone- 
tary policy as well as we could during rapidly chang- 
ing, and increasingly difficult, economic times. 


As I come to the end of my first year, it seems natural 
to look back on the past 12 months and review some 
of the challenges and changes that have taken place. 
The main economic concern of the past year was the 
slowdown that occurred not just here in Canada, but 
in most major economies. Compounding the economic 
concerns were the 11 September terrorist attacks in the 
United States. 


Inside the Bank of Canada, there were some major 
developments as well. Two things in particular stand 
out for me. We went through our first year with our 
new system of fixed announcement dates for interest 
rate decisions. And we renewed our inflation-control 
agreement with the federal government. In my 
remarks today, I’d like to talk to you about our fixed 
announcement dates and about the process we go 
through in reaching our interest rate decisions. Then 
I’d like to take a few minutes to review the current 


state of the economy and touch on Canada’s economic 
outlook. I will also have a couple of words to say to 
reinforce the Bank’s views about the Canadian dollar. 


Fixed Announcement Dates 


Towards the end of 2000, under the leadership of my 
predecessor Gordon Thiessen, the Bank established 
a system of pre-set or fixed dates for announcing 
interest rate changes. We now set eight dates per year 
when we will announce either a change, or no change, 
to our key policy rate—the target for the overnight 
rate of interest. 


This system marks the latest development in the way 
the Bank implements its monetary policy. This process 
has been through quite a transformation in recent 
years. It was not that long ago that the Bank “announced” 
interest rate changes by conducting transactions in 
money markets. There was no press release explaining 
the rationale for our moves, no confirmation of the 
moves to the media, and no set time for these transac- 
tions, which could come on any business day. 


Over time, the deficiencies in this system began to 
be addressed. The Bank settled on a set time during 
the day—9 a.m. Eastern Time—to make its interest 
rate moves. It began to confirm the changes publicly, 
issuing a press release to explain the factors behind 
the moves. And now, with our new system of fixed 
announcement dates, Canadians know, in all but the 
most extraordinary circumstances, when the central 
bank will make an interest rate announcement. 


Previously, financial markets could not be sure on 
which day we might move. So, when there was an 
expectation that we were about to act, trading would 
be slow in the early mornings—sometimes for several 
days. We have found that removing this uncertainty 
has improved the workings of the market. 


But other benefits are more directly apparent to the 
public. When the Bank first announced this system, 
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we said that we hoped it would help focus public 
attention and commentary on the economic factors 
behind our interest rate decisions. Indeed, from what 
we have seen in the past year, the commentary in the 
media and financial markets about monetary policy 
has become more focused and relevant to the Cana- 
dian situation. The fact that the media and the mar- 
kets know when an announcement will be made has 
resulted in more and better analysis and market com- 
mentary leading up to the announcements, as well as 
afterwards. The media have used this approach to 
improve the depth and quality of their analysis. And 
the discussion now tends to be about the state of the 
Canadian economy and about the rationale for the 
Bank’s decisions. 








[With the new system,] the 
commentary in the media and 
financial markets about monetary 
policy has become more focused and 
relevant. 


Just as our fixed-date system has allowed the media to 
improve their coverage of the Bank, it has also pro- 
vided the framework for financial analysts to improve 
their work as well. Their analysis is important. It 
should help the market work better, and should also 
help us to improve our understanding of the views in 
financial markets. But in the end, of course, we will 
take whatever actions that we think are appropriate 
for the economy, even if these actions are different 
from the expectations reflected in the market. 


The fixed announcement dates also give us another 
opportunity to bring Canadians up to date on the 
Bank’s views about the economy. On every fixed date 
we issue a press release, whether or not we’ve changed 
interest rates. In it, we briefly explain our decision. 
These press releases work with our Monetary Policy 
Report, the Updates to the Monetary Policy Report, and 
speeches by me and other senior Bank officials, to pro- 
vide a regular, ongoing account of our views. In doing 
so, we hope to contribute to greater public awareness 
and discussion of both economic developments in 
Canada and the role of monetary policy. 


We hope to contribute to greater 
public awareness and discussion of 
both economic developments in 
Canada and the role of monetary 


policy. 


But information flows both ways. Through all of our 
communications, we are providing the opportunity 
for public critique of our economic analysis. And this 
critique is an essential part of the process by which we 
conduct monetary policy. 


I should point out that we have now shortened the 
time lag between the fixed announcement dates and 
the Monetary Policy Report or Update that is released 
following four of the eight fixed dates each year. We 
will now publish the Report or Update in the week fol- 
lowing the fixed date, rather than two weeks later as 
was the case last year. 


How Decisions Are Reached 


The decisions taken on fixed announcement dates 
reflect the consensus of the six members of the Bank’s 
Governing Council: myself, Senior Deputy Governor 
Malcolm Knight, and the four Deputy Governors. It 
might be helpful at this point to expand a bit more on 
the process we go through as we approach each 
announcement date. 


The Bank is always closely monitoring developments 
in the domestic and global economies. But the fixed- 
date calendar has led to a more structured process for 
considering the impact of these developments and 
their implications for monetary policy. In the week to 
10 days leading up to an announcement, the Govern- 
ing Council first receives views from staff at the Bank. 
Initially, we hear from our analysts in our Research 
Department who, with the aid of sophisticated eco- 
nomic models, provide projections for the Canadian 
economy. They also keep us informed of what private- 
sector forecasters are saying. Our International 
Department provides the outlook for the U.S. and 
overseas economies, and the global context in which 
we in Canada make our decisions. Bank staff from 
across the country report on economic developments, 
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and on the views of businesses, in their regions. Our 
Monetary and Financial Analysis Department inter- 
prets the signals coming from credit markets and 
monetary aggregates. And our Financial Markets staff 
assess financial market developments and expecta- 
tions. 


The staff present their analyses to Governing Council 
in a series of meetings during the week prior to each 
fixed announcement date. Since these staff analyses 
come from such different perspectives, it is probably 
not too surprising that they sometimes have differing 
viewpoints as to what is the appropriate stance for 
monetary policy. However, these differing viewpoints 
are very valuable, as they enrich the discussion during 
the decision-making process. The final staff views on 
the economy and the implications for policy are for- 
mally presented to Governing Council on the Friday 
morning before an announcement. It is the role of the 
Governing Council to take all of this analysis and 
apply our best judgment to it. It usually requires a 
lively and thorough discussion among Governing 
Council members to reach a consensus decision. 


The Governing Council reconvenes on Monday, and 
by the end of the day we tentatively decide on our 
action and on the wording of the accompanying press 
release. Our consensus decision is finalized on Tuesday 
morning, just before the 9 a.m. release time. 


With our press releases, periodic reports, and 
speeches, we try to explain our thinking. In doing so, 
we hope to help Canadians, including those in the 
financial markets, anticipate the general direction of 
monetary policy. But this should not be interpreted to 
mean that we try to influence or condition market 
expectations about our likely policy moves just before 
an announc-ment date. 


The Bank puts a lot of emphasis on developing a com- 
plete picture of the economy, not on reacting to any 
particular piece of information or even a particular 
series of economic data. An almost constant stream 

of what is called “high-frequency data” is published 
by Statistics Canada and other government and other 
private agencies about various sectors of the Canadian 
economy. However, “high frequency” does not mean 
“high fidelity.” In fact, there is a lot of “noise” in these 
data—incomplete or misleading signals about the 
future course of the economy. It is a crucial part of our 
job to filter out this noise, and put the pieces together 
to get to the underlying trends in the economy. 


Since monetary policy works over long periods of 
time, we cannot, and should not, have a knee-jerk 
reaction to each and every piece of these high- 
frequency data that we see. For this reason, we pub- 
lish our Monetary Policy Report and Updates every three 
months, taking into account all the information that 
has come in during that past quarter. 


We don’t generally provide material updates on our 
views of the trends in the economy and the implica- 
tions for monetary policy between announcement 
dates. But sometimes there could be developments 
that lead us to significantly change our views from the 
scenario that we had most recently laid out in our 
public statements. In that case, we would seek to pro- 
vide a clear signal of the change in our views. 


Our goal is to take whatever steps are 
needed to aim inflation at our 
2 per cent target over a 6- to 
§-quarter horizon. 


I hope I have been able to give you an idea of how we 
go about making our interest rate decisions. But I 
should stress that we always have a medium-term 
focus—our goal is to take whatever steps are needed 
to aim inflation at our 2 per cent target over a 6- to 8- 
quarter horizon. 


The Slowing Economy in the Past 
Year 


Let me now look back at a rather difficult year for the 
economy. During 2001, we lowered interest rates at 
every fixed announcement date, in order to adjust to 
the changing economic circumstances. 


At the beginning of the year, our main concern was 
the impact that a slowing U.S. economy would have 
on Canada. Although domestic demand in Canada 
was holding up, against a backdrop of weaker foreign 
demand, we lowered our target for the overnight rate 
through the first half of the year. 


But by mid-summer, evidence began to accumulate 
that the U.S. slowdown would be more protracted 
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than anticipated, and that economic activity outside 
North America would be much weaker. At the same 
time, there were indications that domestic demand in 
Canada, which had held up well through the first part 
of the year, was softening. So at our 28 August fixed 
announcement date, we said that we had revised 
down our expectations for growth. 


Then came the terrorist attacks of 11 September. The 
immediate impact and the subsequent fallout from the 
attacks compounded the problems of the economic 
slowdown. The attacks presented a pressing challenge 
to the Bank of Canada and other central banks: to keep 
the world’s financial systems operating smoothly. 


One of the Bank’s key functions is to promote finan- 
cial stability in Canada. That means keeping markets 
functioning well, even in times of extreme stress, such 
as the days immediately following 11 September. The 
Bank of Canada, as did other central banks around the 
world, stepped in to provide financial markets with 
ample access to domestic liquidity. And we reached 
an agreement with the U.S. Federal Reserve that 
would have permitted us to provide extra U.S.-dollar 
liquidity to Canadian banks had it been necessary. In 
short, we made sure that the disruption did not turn 
into gridlock. If there was one positive thing to 
emerge from this terrible event, it was that the global 
financial system kept running as well as it did. 


But in the aftermath of these events, we were left with 
another challenge. That was to try to minimize the 
economic impact of the attacks. It was obvious that 
consumer and business confidence would suffer. We 
needed to do our part to help keep the loss of confi- 
dence as small as possible, which would help the 
economy recover as quickly as possible. 


That is why in the days following the attacks, we took 
the extraordinary step of lowering interest rates out- 
side our fixed announcement dates. It then became 
clear that the economy would continue to operate 
below its capacity throughout 2002, with resulting 
downward pressure on inflation. So we sped up the 
pace of interest rate reduction at the next two fixed 
announcement dates. We wanted to support economic 
growth, which would help keep inflation within our 
target range of 1 to 3 per cent. 


The terrorist attacks created all sorts of uncertainties— 
economic, political, and military. So it was extraordi- 
narily difficult last fall to be very certain about the 
future track of the economy. Now, however, a clearer 
picture is beginning to emerge. 


The Current Economic Situation and 
Outlook 


One way for us to get that clearer picture is to actually 
get out across the country to see what is going on in 
Canada’s regions. These opportunities to get away 
from the frenetic world of financial markets, and to 
see what is happening in the real economy, are 
extremely important to me, and to the Bank. 


Let me focus on Manitoba for a moment. With 
economic growth estimated to have been about 
1.75 per cent, the province appears to have posted 
the third fastest growth rate in the country last year, 
behind only Alberta and Newfoundland. Diversifica- 
tion, not just within the agricultural sector but across 
the whole economy, has been enormously helpful. 
This has allowed the province’s unemployment rate to 
remain well below the national average. Manitoba has 
also been helped by a modest debt-to-GDP ratio and 
by a record of fiscal prudence that continues today. 


Still, the local economy has felt the after-effects of the 
terrorist attacks. The aerospace industry, in particular, 
has been hit hard by a downturn following the 
attacks. In a more indirect way, the slowing world 
economy has led to a weakening of many commodity 
prices, including agricultural commodities. This, cou- 
pled with low crop yields last year and the threat of 
poor growing conditions again this season, could lead 
to some difficulty for the agricultural sector. 


In looking at the country as a whole, some sectors of 
the economy have recovered smartly from 11 September, 
but in other areas the adverse effects have persisted. 
Certainly air travel, both for business and tourism, 
continues to be weak. 


Last week, we published our Monetary Policy Report 
Update. In it, we said that the economy looked increas- 
ingly likely to find itself between the two extreme pos- 
sibilities we had sketched out in last November’s full 
Monetary Policy Report. On the plus side, geopolitical 
developments have been positive. Indeed, consumer 
confidence seems to be recovering in the absence of 
new terrorist attacks. 


But it is difficult to pinpoint the exact moment that the 
economy will begin to recover or precisely how strong 
that recovery will be. What I can say is that the condi- 
tions for strengthening world economic growth are in 
place. Excess capital stock is being worked out of the 

system, leading to expectations of greater investment 
ahead. And low commodity prices should rebound as 
global demand picks up. 
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All told, we see Canadian growth in the first half 
of 2002 averaging between 1 and 2 per cent on an 
annualized basis. But growth should accelerate in 
the second half, with an average in the range of 

3 to 4 per cent on an annualized basis. 


What does this mean for inflation? We saw total 
consumer price inflation dip sharply in November, 
then stabilize in December. At the same time, core 
inflation, which is a measure we use to predict future 
inflationary trends, also fell during those two months. 
This is consistent with an economy operating below 
its capacity. 

With the economy growing more slowly than poten- 
tial output through the first half of the year, excess 
supply will continue to build. So both total and core 
inflation are expected to remain near current levels for 
the next few months. But by lowering our target for 
the overnight rate, the Bank of Canada has taken 
vigorous action to stimulate domestic demand. We 
expect that as this excess supply begins to be taken up, 
both core and total CPI inflation should move back up 
close to our target of 2 per cent in about two years. 


Businesses of all kinds are still adjusting to the secu- 
rity risks that the events of 11 September have shown 
to us. In our view, this should be a one-time adjustment. 
But it probably means there will be a small reduction 
in the level of our economy’s potential output. 


I would now like to say a few words to reinforce our 
views about recent exchange rate developments that 
are a source of concern. 


Over time, exchange rates should reflect underlying 
economic and financial developments and prospects. 
But in the short run, there can be volatility as markets 
gauge those prospects. 


As I have already noted, it is becoming clearer that our 
economy will strengthen as we go through this year 


and into 2003. Recent data increasingly support the 
view that a recovery is taking hold. Household spending 
in Canada, particularly on interest-sensitive purchases, 
has been stronger than expected. The latest data on 
exports and manufacturing activity show signs of 
recovery. The inventory adjustment is progressing. 
And with early evidence of a revival in the U.S. econ- 
omy, the world prices of non-energy commodities 
appear to have bottomed out. 


We have done the right things to get 
the economy growing strongly again. 


These signs of a pickup in economic activity in Canada 
are encouraging. But the recent movements in the 
Canada-U.S. exchange rate do not appear to have 
reflected those developments and the depreciation we 
saw over the last couple of weeks is not helpful for the 
economy. Economic recovery in Canada does not 
hinge on the current low levels of the Canadian dollar 
against its U.S. counterpart. 


kK OK 


So to conclude, this past year has certainly been full 
of challenges. I know, however, that we have done the 
right things to get the economy growing strongly 
again, and that we are in good shape to take advan- 
tage of better times when they arrive. I feel confident 
in predicting that one year from now, when I’m look- 
ing back over my second year as Governor, I'll be 
looking back over a recovering economy, one that is 
much stronger than it is today. 


ee ee ee ee ee ee ee 
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Canada’s Experience with Inflation 
Targets and a Flexible Exchange 
Rate: Lessons Learned 





Remarks by David Dodge 

Governor of the Bank of Canada 

to the Canadian Society of New York 
New York City, N.Y. 

20 February 2002 


he Canadian economy has undergone a 

dramatic transformation over the past decade. 

And it has emerged as a low-inflation econ- 

omy, with declining levels of public and foreign 
debt and a private sector that is more cost-conscious, 
productive, and efficient, thanks to restructuring and 
investments in new technology. 


There is little resemblance between this economy and 
the one many of us had to contend with in the 1970s 
and 1980s—one that was racked by high and variable 
inflation and by unsustainably large and rising public 
deficits and debt. 


Since the 1990s, Canada’s monetary policy frame- 
work, based on an explicit inflation-control target and 
a flexible exchange rate, has contributed importantly 
to putting the Canadian economy back on the right 
path to longer-term prosperity. 


This is the main theme of my talk today. I will con- 
clude with a few remarks on recent developments and 
the outlook for the Canadian economy. 


The Mark of the 1970s and 1980s: 
High Inflation and Fiscal Excesses 


To put Canada’s inflation-targeting approach to mon- 
etary policy in context, a quick look into our economic 
history over the past three decades is in order. 


Through the 1970s and 1980s, Canada, like many 
other countries, found that high inflation, large fiscal 
deficits, and rising public debt exacted a heavy toll on 
the economy. 


Indeed, those of us who had to struggle with those 
unhappy times do not need to be reminded that high, 
variable, and unpredictable inflation increases uncer- 
tainty about the future. That it distorts the key signals 
and information individuals and businesses rely on to 
make important economic decisions. That it leads to 
exaggerated ups and downs in economic activity and 
employment. That it wastes valuable economic 
resources—resources that ought to be going into 
productive uses, but are instead diverted into hedging, 
as people seek protection from rising inflation. 


To make matters worse, through much of the 1970s 
and 1980s, Canadian governments were running large 
budget deficits. Those deficits were absorbing a major 
part of our national savings. The resulting accumula- 
tion of public debt meant high risk premiums in our 
interest rates. And these, in turn, discouraged the 
investments in equipment and technology that were 
necessary to improve productivity. 


To state the obvious, this was not a sustainable situ- 
ation. 


Speaking for monetary policy, I can tell you that it 
took us a long time and a lot of work with different 
policy frameworks before we arrived at our current 
approach. 


By the late 1980s, it had become clear to the Bank 
that an explicit policy framework, which could be 
easily and clearly communicated to the public, was 
necessary to deal with the inflation problem. In 
January 1988, former Governor John Crow articulated 
a clear need to focus on achieving price stability. As 
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the macroeconomic problems intensified through the 
late 1980s, it became evident that what we needed was 
an explicit commitment to a path for bringing inflation 
down. 


The Canadian Experience: Agreeing 
on Targets for Inflation Control 


February 1991 marked a turning point in this process. 
At that time, the Bank of Canada and the Government 
of Canada, acting on a growing shared appreciation of 
the economic damage caused by high inflation, agreed 
to adopt explicit targets for inflation reduction. 


Subsequently, inflation came down quickly—indeed, 
faster than envisaged by the agreement. By January 
1992, it had already fallen to close to 2 per cent. 


Now, I do not want to leave you with the impression 
that this was a quick and painless process. Far from it. 
Indeed, because of the magnitude of our imbalances, 
we had to take strong medicine and live with high 
interest rates for some time. This caused a lot of 
economic dislocation and pain in the short run. And 
even as interest rates came down, there was still an 
appreciable risk premium built into those rates that 
reflected, at least partially, our fiscal problems. But 
once the fiscal adjustment got underway, financial 
markets quickly took note of it and the risk premiums 
were reduced significantly. Thus, we were able to reap 
one of the key payoffs of low inflation. 


The original inflation-control agreement with the 
government has been renewed three times—most 
recently, in May 2001. The current agreement, which 
runs to the end of 2006, continues to aim at keeping 
inflation at the 2 per cent midpoint of a 1 to 3 per cent 
target range. The fact that we aim at the midpoint is of 
the essence, as I shall explain later. 


Through the past decade, and with two different 
governments, there has been increased shared appreci- 
ation among Canadian authorities of the important 
contribution that inflation control can make to good 
economic performance. 


I want to underscore that, in a democratic society, it is 
essential that the central bank and the government 
share the ultimate objective of a well-functioning econ- 
omy. And that they both take action, and work co- 
operatively, to contribute to that common goal—hence 
my repeated emphasis today on words like “shared” 
and “agreement.” 


Based on the Canadian experience, I can tell you that 
the combination of a monetary policy aimed at low, 


stable, and predictable inflation and a fiscal policy 
aimed at bringing about a significant decline in the 
debt-to-GDP ratio works to reinforce the credibility of 
both policies. 


Low and Predictable Inflation 
Provides a Credible Monetary Policy 
Anchor 


When the Bank of Canada and the Government of 
Canada jointly announced explicit inflation targets in 
1991, the purpose was to provide a clear path for infla- 
tion over the medium term to help Canadians make 
better economic decisions. 


To make those better decisions, Canadians had to 
understand what their central bank was trying to do. 
At the Bank, we were expecting that the targets would 
help us communicate clearly the specific policy objec- 
tives down the road and, in that way, make our 
actions more understandable to everyone. The targets 
would also provide a better basis for judging the effec- 
tiveness of monetary policy. 


A credible monetary policy requires 
a credible anchor. Inflation targets 
fulfill that role successfully. 


The importance of communication in monetary policy 
is also something I would like to return to later. 


Right now, let me tell you what we have learned from 
our experience with inflation targeting. One lesson 
we draw is that a credible monetary policy requires 
a credible anchor. Inflation targets fulfill that role 
successfully. They do so because they make inflation 
more predictable and firmly anchor inflation expecta- 
tions well into the future. 


With inflation expectations solidly anchored, investors 
can better assess the future value of their investments. 
Savers can be more confident that the purchasing 
power of their money will not be unexpectedly eroded 
by inflation. Wage bargaining can become less conten- 
tious and labour disruptions decrease. The duration of 
wage and financial contracts can lengthen considera- 
bly because people are confident that inflation will not 
greatly exceed 2 per cent over the medium term. Nor 
are they unduly concerned about the risk of deflation. 
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Altogether, the real economy works better and is more 
stable. 


Moreover, the significance of the increased credibility 
of the targets is that it changes the whole dynamic of 
the inflation process. For example, sudden temporary 
changes in energy prices, or movements in the exchange 
rate, do not feed into other prices in the economy and 
into wages the way they did in the 1970s and 1980s. 
Again, this is because inflation expectations are well 
anchored. 


A main benefit of a credible monetary policy based on 
inflation targets is that it has helped the Canadian 
economy avoid the boom and bust cycles of the past. 
This is because the forward-looking framework of 
inflation targeting acts as an automatic stabilizer for 
the economy. Let me explain how that works. 


When demand is too strong, pushing the economy 
against its capacity limits, and there is a risk that 
future inflation will move appreciably above the 
target midpoint, the Bank will raise interest rates to 
cool off the economy. But this works also in the other 
direction. When demand is weak, and future inflationary 
pressures are likely to ease, as was the case in 2001, the 
Bank will lower interest rates to stimulate the economy, 
absorb economic slack, and return inflation to the tar- 
get midpoint. 


The 2 per cent midpoint of our 
inflation target range is a target. ... 
we pay equal attention to any 
significant movement away from it 
... whether above or below. 


Let me stress here that the midpoint of our inflation 
target range is a target, not a cap. That is to say, we pay 
equal attention to any significant movement away 
from the 2 per cent midpoint—whether above or below. 


By working in a symmetrical way in response to sur- 
prises in demand, our inflation-targeting system helps 
to smooth the peaks and valleys of the business cycle 
and to promote sound, and generally less variable, 
economic growth. 


In this connection, let me emphasize that our mandate, 
as expressed in the preamble to the Bank of Canada 


Act, is not dissimilar from that of the U.S. Federal 
Reserve or from those of many other central banks. 
Our Act enjoins the Bank “to mitigate by its influence 
fluctuations in the general level of production, trade, 
prices and employment, so far as may be possible 
within the scope of monetary action, and generally 
to promote the economic and financial welfare of 
Canada.” The symmetry of monetary action that goes 
with our inflation-targeting framework is the best way 
to achieve inflation control and thus the objectives of 
the Act with respect to output and employment. In 
addition, a monetary policy that consistently delivers 
low, stable, and predictable inflation is likely to pro- 
vide the greatest contribution to sustained growth in 
output and employment. 


A monetary policy that consistently 
delivers low, stable, and predictable 
inflation is likely to provide the 
greatest contribution to sustained 
growth in output and employment. 


This brings me to a key point I noted earlier. It is vital 
that the central bank communicate with the public 
and with financial markets on the goals of monetary 
policy. Here too, inflation targeting can play an impor- 
tant role—both in making monetary policy actions 
more understandable and transparent, and in making 
it possible for an independent central bank to be held 
accountable by the public. It can also provide financial 
markets with a clearer view of how the central bank 
will operate over time. 


Finally, let us not forget that monetary policy actions 
affect inflation with a lag of six to eight quarters. 
Because of that lag, in setting policy, one wants to 
emphasize those changes in prices that affect the 
underlying trend of inflation and downplay tempo- 
rary fluctuations in very volatile components of the 
consumer price index. That is why, unlike some other 
central banks, we have explicitly chosen to focus on 
the underlying trend of inflation and use a core rate as 
our operating guide. The core rate excludes the eight 
most volatile components of the consumer price index 
as well as the effects of changes in indirect taxes. But I 
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should add that the central bank can downplay those 
temporary price changes only if there is good reason 
to believe that they will not feed into other prices in 
the economy and affect inflation expectations. The 
reason we have been able to do that is because the 
inflation targets have helped to establish monetary 
credibility and to anchor inflation expectations. 


Inflation Targeting and a Flexible 
Exchange Rate 


My review of Canada’s current monetary policy 
framework would not be complete without reference 
to its other key element—our flexible exchange rate. 


Monetary policy can pursue only one objective— 
keeping inflation low as a means to promote the 
economic well-being of Canadians. In pursuing that 
goal, we have chosen an inflation target as our anchor. 
And that means that we have to have a floating 
exchange rate. 


But I want to emphasize that Canada is a small and 
very open economy, with a structure of production 
and trade that differs significantly from that of the 
United States. A floating exchange rate is important 
because it facilitates the adjustment to economic dis- 
turbances, such as fluctuations in the world demand 
for, and prices of, our products. It also facilitates 
adjustment to changes in savings and investment 
flows. 


Over the last few years, more countries around the 
world have moved to flexible exchange rate systems 
and have adopted inflation targets as their monetary 
policy anchor. Today, I have given you a flavour of the 
Canadian experience in this area, and I have talked 
about some of the lessons we have learned over the 
past decade. I hope that this has provided you with 
some useful insights. 


Let me now turn to recent economic developments 
and the outlook for the Canadian economy. 


Recent Economic Developments and 
Prospects in Canada 


The immediate impact and the fallout from last 
September’s tragic events here in New York, and else- 
where in the United States, led to a sharp increase in 
economic uncertainty around the world, exacerbating 
the effects of the global economic slowdown that had 
become more evident by last summer. 


In those circumstances, the Bank of Canada moved 
quickly and aggressively to lower interest rates. The 


aim was to minimize the economic effects of the ter- 
rorist acts and to limit the loss of confidence at home. 
Since last September, we have cut our overnight rate 
target by 200 basis points, bringing the total reduction 
since the beginning of 2001 to 375 basis points. 


The substantial monetary easing undertaken in 2001 
will have its maximum impact as we move through 
this year and into 2003. In addition, tax cuts imple- 
mented at the beginning of last year continue to 
provide significant support to the Canadian economy. 
Further stimulus will also come from spending on 
enhanced national security. Thus, both monetary and 
fiscal policies are providing very significant support 
as we move forward. 


Moreover, with the improvement since the fall in the 
geopolitical climate and in consumer confidence in 
North America and Europe, there are increasing signs 
that the global economy has turned the corner and 
will firm as the year progresses. 


For these reasons, the Bank of Canada expects that 
the Canadian economy will gain momentum through 
2002. After growing modestly in the first half—by 1 to 
2 per cent, on an annualized basis—it should accelerate 
in the second half—to something like 3 to 4 per cent— 
and strengthen further in 2003. 


Once our economy starts expanding at rates exceed- 
ing the growth of potential output later this year, the 
considerable amount of slack that has built up over 
the past several months will begin to be absorbed. 
Still, it could be late 2003 before the actual level of 
output in the Canadian economy will again reach its 
potential level. 


This implies that core inflation will probably average 
just under 11/2 per cent in the second half of 2002. 
Total CPI inflation is expected to stay below the core 
rate until late 2002, if energy prices remain near 
their 

current levels. Given the profile for output growth, the 
Bank expects inflation to move back up to 2 per cent in 
approximately two years. 


Recent economic indicators for Canada support the 
view that a recovery is starting. Household spending, 
particularly on interest-sensitive purchases, has been 
stronger than expected. Exports have lately shown 
signs of revival. The inventory adjustment is progress- 
ing. And with early evidence of a firming U.S. econ- 
omy, the world prices of non-energy commodities 
appear to have bottomed out. 


Moreover, the national accounts data for Canada may 
well show slightly positive economic growth in both 
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the last quarter of 2001 and the first quarter of this 
year. All available indicators suggest that final demand 
in the fourth quarter was stronger than anticipated. 
And the healthy employment data for January suggest 
that this strength is continuing. Also notable is the fact 
that production, especially in manufacturing, did not 
keep up with growth in final demand in the closing 
months of last year. So part of that demand was met 
by running down inventories. This bodes well for the 
coming months, because it means that production will 
likely begin to increase. This is another factor contrib- 
uting to the momentum we expect to see in economic 
activity as the year unfolds. 


This is not to say that there are no uncertainties or 
risks in the economic outlook, or that the Bank of 
Canada will not remain alert to unfolding develop- 
ments. While we expect fixed investment to begin to 
increase in the second half of the year, we are very 
much aware that this is conditional upon a recovery in 
business confidence, especially for large multinational 
enterprises. How quickly and how strongly profits 
and the confidence of those enterprises bounce back 
will have an important bearing on the strength and 
sustainability of the overall economic recovery. 


* kK OK 


To sum up, over the past decade, Canada has made 
major economic strides. We now have a solid anchor 
for monetary policy, and inflation expectations are 
well grounded. Fiscal health has been restored and, 
even in the short run, we will continue to make 


progress in bringing down our public debt-to-GDP 
ratio. And significant business restructuring has taken 
place, with more to come. 


Thanks to these improvements, Canada fared better in 
2001 than many other countries. And with encourag- 
ing signs of a turnaround in the global economy and 
strengthening final demand at home, prospects for the 
Canadian economy are favourable. 


As we look past the current difficulties to the more 
positive longer-term trends and the potential of our 
economy, I expect that we will be moving forward 
with an enhanced sense of the importance and contri- 
bution of sound macroeconomic policies to good eco- 
nomic performance. 


The inflation target and a floating 
exchange rate work well together— 
indeed, they reinforce each other. 


[have talked at length today of how Canada has gone 
about fostering a climate of low, stable, and predicta- 
ble inflation by means of a monetary policy frame- 
work based on an inflation target and a flexible exchange 
rate. The inflation target and a floating exchange rate 
work well together—indeed, they reinforce each other. 
This approach has worked extraordinarily well for us 
over the last decade. And we expect that it will con- 
tinue to provide the foundation for a prosperous 
future. 


eee 
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Bank of Canada Publications 





For further information, including subscription prices, 
contact Publications Distribution, Communications 
Department, Bank of Canada, Ottawa, K1A 0G9 
(Telephone: 613-782-8248). 

Annual Report (published in March each year)* 
Monetary Policy Report (published semi-annually)* 


Monetary Policy Report Update (published in January and 
July)* 


Bank of Canada Review (published quarterly, see page 2 for 
subscription information)* 


Speeches and Statements by the Governor* 


Bank of Canada Banking and Financial Statistics 
(published monthly, see page 2 for subscription 
information) 


Weekly Financial Statistics (published each Friday,* 
(available by mail through subscription) 


Renewal of the Inflation-Control Target: Background 
Information* 


The Thiessen Lectures* 


A History of the Canadian Dollar* 
James Powell (published October 1999, available at 
Can$4 plus GST and PST, where applicable) 


The Transmission of Monetary Policy in Canada* 
(published in 1995, available at Can$20 plus GST and PST, 
where applicable) 


Bilingualism at the Bank of Canada (published annually)* 


Conference Proceedings 
The Exchange Rate and the Economy, June 1992 


Economic Behaviour and Policy Choice Under Price 
Stability, October 1993 


Credit, Interest Rate Spreads and the Monetary Policy 
Transmission Mechanism, November 1994 


Money Markets and Central Bank Operations, November 
1995 


Exchange Rates and Monetary Policy, October 1996 


Conference Proceedings (continued) 


Price Stability, Inflation Targets, and Monetary Policy, 
May 1997* 


Information in Financial Asset Prices, May 1998* 


Money, Monetary Policy, and Transmission Mechanisms, 
November 1999* 


Price Stability and the Long-Run Target for Monetary Policy, 
June 2000* 


Revisiting the Case for Flexible Exchange Rates, November 
2000* 


Conference volumes are available at Can$15 plus GST and PST, 
where applicable. 


Technical Reports and Working Papers 


Technical Reports and Working Papers are usually 
published in the original language only, with an abstract 

in both official languages. Single copies may be obtained 
without charge from: Publications Distribution, 
Communications Department, Bank of Canada, Ottawa, 
Ontario, KIA 0G9. 

Technical Reports dating back to 1982 are available on the 
Bank’s Web site, as are Working Papers back to 1994. Consult 
the April 1988 issue of the Bank of Canada Review for a list of 
Technical Reports and Staff Research Studies published 
prior to 1982. 


Technical Reports* 


2000 

88 International Financial Crises and Flexible Exchange 
Rates: Some Policy Lessons from Canada 
(J. Murray, M. Zelmer, and Z. Antia) 


2001 
89 Core Inflation 
(S. Hogan, M. Johnson, and T. Lafleche) 


* These publications are available on the Bank’s Web site, 


www.bankofcanada.ca 
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Working Papers* 


2001 


1 


17 


18 
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Rates of change based on seasonally adjusted data, percentage rates unless otherwise indicated 
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* New definition for core CPI as announced on 18 May 2001: CPI excluding the eight most volatile components: fruit, vegetables, gasoline, fuel oil, natural gas, intercity transportation, tob 
well as the effect of changes in indirect taxes on the remaining CPI components 
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Notes to the Tables 





Symbols used in the tables 
R_ Revised 


_ Value is zero or rounded to zero. 


Note: 


Blank spaces in columns indicate that data are either not available 
or not applicable. 

A horizontal rule in the body of the table indicates either a break in 
the series or that the earlier figures are available only at a more 
aggregated level. 


Al 


(1) In February 1991, the federal government and the 
Bank of Canada jointly announced a series of targets 
for reducing inflation to the midpoint of a range of 
1 to 3 per cent by the end of 1995. In December 1993, 
this target range was extended to the end of 1998. In 
February 1998, it was extended again to the end of 
2001. 

(2-3) Year-to-year percentage change in consumer price 
index (Table H8). The core CPI is the CPI excluding 
the eight most volatile components: fruit, vegetables, 
gasoline, fuel oil, natural gas, intercity transportation, 
tobacco, and mortgage-interest costs, as well as the 
effect of changes in indirect taxes on the other CPI 
components 

(4-5) The operating band is the Bank of Canada’s 50-basis- 
point target range for the average overnight rate 
paid by investment dealers to finance their money 
market inventory. 

(6) The overnight money market financing rate is an 
estimate compiled by the Bank of Canada. This 
measure includes funding of the major money 
market dealers through general collateral buyback 
arrangements (repo) including special purchase and 
resale agreements with the Bank of Canada and 
funding through call loans and swapped foreign 
exchange funds. Prior to 1996, data exclude all repo 
activity with the exception of those arranged directly 
with the Bank of Canada. These latter have been 
included in the calculation since 1995. 

(7) The monetary conditions index is a weighted sum of 
the changes in the 90-day commercial paper rate and 
the C-6 trade-weighted exchange rate (see technical 


note in the Winter 1998-1999 issue of the Bank of 
Canada Review, pages 125 and 126). The index is 
calculated as the change in the interest rate plus one- 
third of the percentage change in the exchange rate. 
The Bank does not try to maintain a precise MCI 
level in the short run. See Monetary Policy Report, 
May 1995, p.14. 

(8) 90-day commercial paper rate. The rate shown is the 
Bank of Canada’s estimate of operative market 
trading levels on the date indicated for major 
borrowers’ paper. 

(9) The C-6 exchange rate is an index of the weighted- 
average foreign exchange value of the Canadian 
dollar against major foreign currencies. (See 
technical note in the Winter 1998-1999 issue of the 
Bank of Canada Review, pages 125 and 126.) Weights 
for each country are derived from Canadian 
merchandise trade flows with other countries over 
the three years from 1994 through 1996. The index 
has been based to 1992 (i.e., C-6 = 100 in 1992). The 
C-6 index broadens the coverage of the old G-10 
index to include all the countries in the EMU. 

(10) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 
adjustments to M1 described in the notes to Table E1 
(Bank of Canada Banking and Financial Statistics). 

(11) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks, trust and mortgage loan 
companies, and credit unions and caisses populaires 
less interbank non-chequable notice deposits plus 
continuity adjustments. 

(12) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian dollar money market mutual funds 
(which are already included in M2+). 

(13) Yield spreads between conventional and Real Return 
Bonds are based on actual mid-market closing yields 
of the selected long-term bond issue. At times, some 
of the change in the yield that occurs over a 
reporting period may reflect switching to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 
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(14-15) CPI excluding food, energy, and the effect of changes 
in indirect taxes. CPIW adjusts each of the CPI basket 
weights by a factor that is inversely proportional to 
the component's variability. For more details, see 
“Statistical measures of the trend rate of inflation.” 
Bank of Canada Review, Autumn 1997, 29-47 

(16) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(17) IPPI: Industrial product price index for finished 
products comprises the prices of finished goods that 
are most commonly used for immediate 
consumption or for capital investment. 

(18) Data for average hourly earnings of permanent 
workers are from Statistics Canada’s Labour Force 
Information (Catalogue 71-001). 


A2 


The majority of data in this table are based on, or derived from, 
series published in statistical tables in the Bank of Canada 
Banking and Financial Statistics. For each column in Table A2, a 
more detailed description is given below, as well as the source 
table in the Banking and Financial Statistics, where relevant. 


Data for capacity utilization rates, columns 15 and 16, are obtained 
from the Statistics Canada quarterly publication /ndustrial 
Capacity Utilization Rates in Canada (Catalogue 31-003), which 
provides an overview of the methodology. Non-farm goods- 
producing industries include: logging and forestry; mines, 
quarries, and oil wells; manufacturing; electric power and gas 
utilities; and construction. 


(1) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 


adjustments to M1 described in the notes to Table E1. 


(2) M1+: Gross M1 plus chequable notice deposits held 
at chartered banks plus all chequable deposits at 
trust and mortgage loan companies, credit unions, 
and caisses populaires (excluding deposits of these 
institutions) plus continuity adjustments. 

(3) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks, trust and mortgage loan 
companies, and credit unions and caisses populaires 
less interbank non-chequable notice deposits plus 
continuity adjustments. 

(4) M2+: M2 plus deposits at trust and mortgage loan 
companies and government savings institutions, 
deposits and shares at credit unions and caisses 
populaires, and life insurance company individual 
annuities and money market mutual funds plus 
adjustments to M2+ described in notes to Table E1. 

(5) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian dollar money market mutual funds 
(which are already included in M2+). 

(6) Short-term business credit (Table E2) 

(7) Total business credit (Table E2) 

(8) Consumer credit at monthly reporting institutions 
(Table E2) 


A2 (continued) 


(9) Residential mortgage credit (Table E2) 

(10) Gross domestic product in current prices (Table H1) 

(11) Gross domestic product in chained 1997 dollars 
(Table H2) 

(12) Gross domestic product by industry (Table H4) 

(13) Civilian employment as per labour force survey 
(Table H5) 

(14) Unemployment as a percentage of the labour force 
(Table H5) 

(15) Capacity utilization rates, non-farm goods- 
producing industries 

(16) Capacity utilization rates, manufacturing 

(17) Consumer price index (Table H8) 

(18) Consumer price index excluding the eight most volatile 
components: fruit, vegetables, gasoline, fuel oil, 
natural gas, intercity transportation, tobacco, and 
mortgage-interest costs, as well as the effect of 
changes in indirect taxes on the other CPI components. 
(Table H8) 

(19) Gross domestic product chain price index (Table H3) 

(20) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(21-22) The data on wage settlements are published by 
Human Resources Development Canada and 
represent the effective annual increase in base wage 
rates for newly negotiated settlements. These data 
cover bargaining units with 500 or more employees. 
Contracts both with and without cost-of-living- 
allowance clauses are included. 

(23-24) Bank of Canada commodity price indexes: Total and 
total excluding energy (Table H9) 

(25) Treasury bills are mid-market rates for typical quotes 
on the Wednesday shown. 

(26-27) Selected Government of Canada benchmark bond yields 
are based on actual mid-market closing yields of 
selected Canada bond issues that mature 
approximately in the indicated term areas. At times, 
some of the change in the yield occurring over a 
reporting period may reflect a switch to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 

(28-29) The data on the government surplus or deficit on a 
national accounts basis are taken from Statistics 
Canada’s National Income and Expenditure Accounts 
(Catalogue 13-001), where the government surplus 
or deficit is referred to as “net lending.” 

(30) Merchandise trade balance, balance of payments 
basis (Table J1) 

(31) Current account balance, balance of payments basis 
(Table J1) 

(32) U.S. dollar in Canadian dollars, average noon spot 
rate (Table I1) 
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Année, Excédent ou déficit (-) des Balance des paiements Cours 
trimestre administrations publiques sur (en pourcentage du PIB) moyen au 
ou la base des comptes nationaux comptant 
mois (en pourcentage du PIB) Solde de Solde de du dollar 
la balance la balance E.-U. en 
Gouvernement Ensemble des commerciale courante dollars 
du Canada administrations canadiens 
publiques a midi 
(28) (29) (30) (31) (32) 
1989 -4.2 -4.6 ib. -3.9 1.1842 
1990 -4.9 -5.8 1.6 -3.4 1.1668 
1991 -5.4 -8.3 1.0 -3.7 1.1458 
1992 -5.1 -9.1 1.3 -3.6 1.2083 
1993 -5.4 -8.7 1.8 -3.9 1.2898 
1994 -4.5 -6.7 2.6 -2.3 1.3659 
1995 -3.9 -5.3 4.4 -0.8 1.3726 
1996 -2.0 -2.8 3)! 0.5 1.3636 
1997 0.7 0.2 2S) -1.3 1.3844 
1998 1.0 0.5 2.5 -1.3 1.4831 
1999 0.8 1.6 Bo 0.2 1.4858 
2000 1.8 Bo 5.6 ZS 1.4852 
2001 i) 2.4 Sl Di 1.5484 
Taux annuels ISOS 0.8 0.4 De -1.6 1.4301 
II i? 0.7 Dell -1.6 1.4470 
Ul 1.0 0.4 WY) -1.2 1.5140 
IV 1.0 0.4 2.8 -1.0 1.5423 
SOOT 0.7 0.6 305) -0.4 1.5116 
Il -0.2 1.2 Sy) -0.1 1.4730 
Il Lee 2.6 4.5 0.7 1.4860 
IV Li 2.0 4.1 0.4 1.4726 
2000 I 2.0 Ae) S 2.4 1.4538 
II itl 35 3 Pel 1.4808 
Ul 2.4 3.8 5.6 2.6 1.4822 
IV 19 343} 6.4 32 1.5258 
2001 I 1.8 3.4 7.8 4.9 1.5280 
II LE B22 6.2 ahi 1.5409 
Il 1.0 2.0 4.5 eS) 1.5453 
IV 0.2 1.0 4.3 We 1.5803 
2002 I 1.5946 
Trois derniers mois 1.5946 
Taux mensuels 2001 M 1.5585 
A iSpy) 
M 1.5415 
J 1.5244 
J 1.5304 
A 1.5402 
S 1.5677 
O ins ygitl 22 
N 1.5924 
D hong 
2002 1.6003 
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A 1 Sommaire des variables clés relatives a la politique monétaire 




















Données Cible de maitrise Instrument de politique monétaire Conditions monétaires Agrégats monétaires _ Indicateurs de l’inflation 
mensuelles de l’inflation (taux de croissance - 
(taux sur Fourchette opération- Taux du Indice des Taux Indice C-6 des sur 12 mois) Ecart de ren- IPC global IPCP Coiits IPPI Gains 
douze mois) nelle pour le taux du _finance- conditions du papier taux de change dement entre hors alimen- unitaires (produits horaires 
financement aun jour ment monétaires com- pondérés MI MI1++ M2++ les obligations tation, énergie de main- _finis) moyens 
Four- IPC Indice (fin du mois) aunjour (janvier mercial —_ en fonction brut classiques et effet des d’ceuvre des 
chette deTe- 1987=0)  a90 des échanges et a ren- modifications travailleurs 
cible férence —_ Bas Haut jours commerciaux dement réel des impots permanents 
(1992=100) indirects 
(1) (2) 1G) (4) (5) (6) (7) (8) (9) (0) (il) (12) (13) (14) (15) (16) (17) (18) 
1998 A JES = 0189 91:2 4.50 5.00 4.73 -5.12 5.04 85.35 12.4 3.6 5.3 1.81 1.0 1.2 1.6 9 1.3 
M 1-3 eS 4.50 5.00 4.74 -5.48 5.04 84.42 11.4 3.3 5.4 iva Wh IFS 0.9 2.5 1.4 
J 1-3 Om el 4.50 5.00 4.74 -5.71 5.06 83.80 TOLL 225 5:5 1.67 0.8 3 0.9 are, TED 
J 1-3 MOF 122 4.50 5.00 4.77 -6.39 5.14 81.92 1010) 3:33 Sei 1.74 1.1 ie 2 3.8 ile! 
A [23 028) 12 5.50 6.00 4.72 -7.51 B22 79.00 8.8 3.0 59) 1.73 12 ils 0.5 3.8 1.4 
S LS) ee lel S29) alo) abe -6.87 5.38 80.16 LOSE S33 6.0 1.30 1.2 1.3 -0.4 Sh) 1.6 
O 1-3 MON 12 5.00 5.50 D235 -7.65 D.22 78.68 a) P23) Sa/ 1.38 Ted IES IRS 5.0 1.8 
N 1-3 Le RS 4.75 3125) 4.95 -7.70 5.09 78.87 7.1 14 oe 1.30 1.4 1.5 U2 4.3 ey 
D 1-3 OES 4.75 225) 5.11 -8.00 5.02 78.32 LOMO 5.6 le 1.4 ies 1.4 3.6 1.6 
ESAS) a] [See 010) 0.9 4.75 5:25 4.99 -7.35 5.01 79.89 8.0 1.8 5.4 Tas 1.0 iil 0.3 Sil 1.8 
B 1S nO 0:9 4.75 525 5.00 -6.62 5.04 81.59 8.0 2.5 5.4 1.30 0.9 iT, 0.7 23 ile, 
M 1-3 Ome 4.50 5.00 4.99 -7.07 4.85 80.96 S38 e258 6.0 1.20 Le: 1.3 0.8 4.8 2.4 
A 1-3 eS 4.50 5.00 4.78 -6.34 4.80 82.88 7.6 3.4 Bhs) 1.32 1.4 1.6 itil See Id) 
M 1-3 16 14 4.25 4.75 4.59 -6.25 4.71 83.32 Tes) ENO) 5.4 1.50 1.4 iL) 1.6 DD 2.4 
J 1-3 iLks9 Hes) 4.25 4.75 4.60 -6.07 4.86 83.41 TT 43 5.3 1.60 iN-4 1.5 0.8 1.7 ie 
J 1-3 1.8 1.6 4.25 4.75 4.61 -7.04 4.91 80.88 6.8 4.5 5.0 i572 1.6 1.6 1S Px8} 3.0 
A she PANE io) 4.25 4.75 4.62 -6.78 4.87 81.61 To 0) 5.4 1.65 1.6 1.6 2 irs} 3.3 
S flesh G6). - LE) 4.25 4.75 4.58 -6.22 4.83 83.08 5:6 5.0 a8 1.86 iG) es) 1.4 2S 2.8 
O 1-3 sel 4.25 4.75 4.61 -6.20 5.05 82.61 62S Sel 2.31 1.6 ied ee 0.6 2.8 
N [ese 2.2. 4 4.50 5.00 4.77 -6.05 5.05 82.98 S22 5.0 2.06 1.5 1.7 -0.1 - 2.9 
D 1-3 26 14 4.50 5.00 4.76 -5.46 Sy) 83.90 98 6.8 5.6 PH 1.6 ikea 12 13 32 
2000 J Nee hee ile) 4.50 5.00 4.77 -5.09 3/5) 84.87 23) Ox ap) PADIS 1.3 IRS i) 0.7 35 
F (esr Dey ales) 4.75 5 4.97 -5.54 2.3 83.58 3 el 6.2 1.91 1.6 1.6 2.1 PP Sal 
M 1-3 63.0 «+14 5.00 5.50 a) -5.16 5.46 84.17 Wo) k349 6.3 2.04 115) 1.7 1.2 1.5 3.0 
A 1-3 eee IE 5.00 5.50 5.26 -5.37 5.62 83.23 LA O'S V2 2.28 2 1.3 Dell ADD) Sul, 
M 1-3) 24> 100 5.50 6.00 SS -5.48 5.98 82.08 13.4 8.1 6.6 1.82 1.3 1.4 02 32 G2) 
J 1-35 2.9) 1.3 5.50 6.00 DS) -5.32 5.89 82.70 ise» 3} TP 1.84 1.4 1.6 iisil 3.2 2.9 
J les} 0) te 5.50 6.00 S573 -4.88 5.88 83.83 16.8 9.3 7.6 1.90 1.5 set 1.0 2D 3.0 
A leg} Phyo il 5.50 6.00 SB) -5.05 5.90 83.34 15.9 8.6 el 1.84 iS 1.6 HES Ds 3.4 
S lech 29h 5.50 6.00 5.74 -5.45 5.83 82.53 fs Os 7.0 2.07 ites, LES 4.3 2.4 4.0 
O (eh Path 163) 5.50 6.00 aL) -5.70 5.85 81.87 MEO 97 des 2.09 ES 1.6 1.9 She) Sy 
N lesa ees LS 5.50 6.00 SHS) -6.22 5.89 80.49 ye) ps) 7.6 2.00 1.8 1.8 3.0 4.8 3:3 
D 37 es 18 5.50 6.00 5.80 -5.92 S11 81.66 15.6 10.1 8.0 2.14 1.9 2.0 ow 3.0 3:2 
2001 J [e308 D2) Se) 5.49 -6.06 p29 82.36 ao Oh) 7.8 2.36 2.0 2.0 3.6 3.7 3.0 
F ep PMS td 2) He) 5.49 -6,94 5.05 80.78 14.3 8.6 7.8 PEA | 2.0 I) 4.0 3.8 3D 
M ees Es) Nes 4.75 3:25 4.99 -7.93 4.66 79.35 13:3 768 15) 2.34 Le 1.9 4.6 3.8 Sei; 
A 1-3 3:00 2:5 4.50 5.00 4.74 -7.71 4.49 80.28 ee lee, 2.36 1.9 2.4 0.4 43 3.5 
M eee “SEEN Pes) 4.25 4.75 4.67 -7.60 4.49 80.54 11.6 8.8 7.8 2.45 2.0 P55) 3.4 3.8 4.0 
J ES ANEIS 23) 4.25 4.75 4.49 -7.03 4.38 82.21 10.0 7.8 4ES) 2.36 ES 2.4 ae 2.8 3.8 
J 1-3 216 24 4.00 4.50 4.24 -7.70 4.22 80.97 TON. 7.0 2.28 21 2.4 32 2.6 She) 
A L=Bh 2:89 923 Ses 4.25 4.17 -8.28 3.96 80.18 Del ie 1.99 2.1 23 INS) 2 ONG 
S lease 12.6) 2.5 Bes Se) 3.49 -9.69 Bro 78.65 11.7 10.8 oh 2.18 2.0 Did 4.3 3.5 2.3 
O 1-3 Ome 2.50 3.00 2.74 -10.59 2.45 78.28 Pz tk Wh) VE 7 1.8 2.1 248) ike Pa) 
N esi OBIE ules 2.00 2.50 2.60 -10.78 MG 78.50 13:85 132 8.5 1.91 1.4 le Des) 0.5 3.0 
D 133 0; 16 2.00 2.50 2.24 -10.94 2.08 78.33 14.3 14.0 Wes: 1.93 ihe 1.6 pe! 0.8 ake 
2002 J 1-3 Lise ES TS 225 1.99 -10.82 2.07 78.63 14.5 15.6 Tl 195 1.4 1.8 Ny) 3.5 
iF 1-3 [5 22 1.75 API) 1.99 -11.07 2.16 77.84 12.6 15.4 1.96 1.4 2.1 1.1 3.4 
M NETS) PDR 1.99 -10.61 2.36 78.45 2.30 3.2 


* Indice de référence selon la nouvelle définition annoncée le 18 mai 2001 : IPC hors les huit composantes les plus volatiles, 4 savoir les fruits, les légumes, l’ essence, le mazout, le gaz naturel, le transport interurbain, le tabac 
et les intéréts sur préts hypothécaires de méme que l’effet des modifications des imp6ts indirects sur les autres composantes de 1’ IPC 
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Welland Canal Note 


Before the advent of railways in the mid-1800s, goods 
in North America were transported mainly by water. 
Where the route through lakes and rivers was long 
and circuitous or in some cases very dangerous, canals 
were the answer. The Erie Canal linking Lake Erie to 
the Hudson River and the Rideau Canal between the 
Ottawa River and Lake Ontario are two well-known 
examples. Canals were usually financed by private 
businessmen and governments through stock offer- 
ings or loans. 


The Welland Canal Company resorted to issuing 
notes, such as the one pictured on the cover, to ensure 
its continued operation. 


The Welland Canal was the brainchild of William H. 
Merritt of St. Catherines, and was designed to bypass 
the mighty Niagara Falls and directly link lakes Erie 
and Ontario. Construction began in 1825, and in 1829 
the canal opened for business. Improvements and 
costly repairs were constantly needed, however, and 
by 1836 the company had little hope of raising enough 
to finance the coming season or to meet the payments 
on their growing debt. To make matters worse, the 
noted editor, rebel, rabble-rouser, and member of 
the legislative assembly, William Lyon Mackenzie, 
had accused the company’s directorate of fraudulent 
activities. The accusation, although unfounded, 


The Bank of Canada Review is published quarterly. The 
Banking and Financial Statistics are published monthly. 
Subscriptions are available to both publications. 


Bank of Canada Review (quarterly) 
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Banking and Financial Statistics (monthly) 
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increased the government's reluctance to offer any 
further aid. 


On 4 August 1836, the company’s directors therefore 
resorted to the unusual expedient of issuing interest- 
bearing notes in denominations of $1, $2, $5, and $10. 
The measure was greeted enthusiastically by the local 
community, and $33,463 of these instruments were 
circulated in the following weeks. The next year, the 
provincial government took control of the company, 
the note plate was destroyed, and the notes were so 
thoroughly redeemed that the note on the cover is the 
only known example from this interesting episode in 
our early history. 


The note, signed by Merritt as company president, 
measures 184 mm by 82 mm and forms part of the 
National Currency Collection, Bank of Canada. 
Photography by James Zagon. 


On 12 May 2002, James Zagon died after a brief battle with 
cancer. Mr. Zagon was a consummate professional who 
used his critical eye and talent with the camera to develop a 
large body of work that has added beauty and interest to the 
covers of the Review for over twenty years. The Editorial 
Board, officers, and staff of the Bank wish to take this oppor- 
tunity to acknowledge his efforts and to offer their sincere 
regret at his passing. We will miss you James. Vale! 


Canadian government and public libraries and libraries of 
Canadian and foreign educational institutions may 
subscribe at bretan the regular price. Single copies of the 
quarterly Review are $7.50. Single copies of the Statistics are 
$5.00. Reprints of articles are available at $2.00 per copy. 


Subscriptions or copies of Bank of Canada documents 
may be obtained from Publications Distribution, 
Communications Department, Bank of Canada, Ottawa, 
Ontario, Canada K1A 0G9; telephone (613) 782-8248; 
e-mail address: publications@bankofcanada.ca. 
Remittances in Saige dollars should be made payable 
to the Bank of Canada. Canadian orders must add 7 per 
cent GST as well as PST where applicable. 


Inquiries related to interest rates or exchange rates should 
be directed to (613) 782-7506. 


Monetary Policy and Uncertainty 


Paul Jenkins, Deputy Governor and David Longworth, Adviser 


e In formulating monetary policy, central banks 
must cope with substantial economic 
uncertainty. 

e Economic uncertainty can arise from different 
sources: the state of the economy, the nature of 
economic relationships, and the magnitude 
and persistence of ongoing shocks. 


e The Bank of Canada uses four particular 
strategies to deal with economic uncertainty. 
First, it brings together a wide range of 
information before decisions are made on 
setting its interest rate target. Second, it uses 
a number of carefully articulated models to 
produce economic projections and to examine 
alternative scenarios. Third, it chooses 
appropriate monetary policy reaction functions 
(or “rules”) to use either in one specific model 
or across models. Fourth, it pays particular 
attention to the measurement of the output 
gap (the difference between output and the 
economy's production potential) and to 
alternative measures of pressures on the 
economy's production capacity. 


ncertainty regarding what will happen in 

the Canadian economy comes in many 

forms and from many sources. In conduct- 

ing monetary policy, the Bank of Canada 
must do its best to deal with this uncertainty, includ- 
ing the uncertainty that surrounds the transmission of 
its actions throughout the economy. 


Experience has shown that there are two important 
steps a central bank can take in its conduct of mone- 
tary policy to help address uncertainty. First, it should 
establish a clear policy objective, and second, it should 
operate within a transparent framework for meeting 
that objective. Since the adoption of inflation targets in 
Canada in February 1991, the Bank of Canada has 
become increasingly transparent in both its operating 
framework and its communications (Thiessen 1995, 
2000; Jenkins 2001). The progress made in these areas 
has reduced the private sector’s uncertainty about 
how the Bank will act in response to economic devel- 
opments. Moreover, it has tended to moderate the var- 
iability of inflation and of other important economic 
variables (Dodge 2002; Longworth 2002b). 


Nevertheless, numerous types and sources of uncer- 
tainty remain. What is the best way for the Bank of 
Canada to deal with this uncertainty? 


This article looks at examples of uncertainty that the 
Bank has encountered in recent years. It then charac- 
terizes the different types of uncertainty and reviews 
the Bank’s approach to dealing with this problem. 
Three subsequent articles in this special issue then 
elaborate on three of the major strategies that the Bank 
employs in its approach. 


LL VK 


BANK OF CANADA REVIEW ® SUMMER 2002 3 


Recent Events as Examples of 
Uncertainty 


The increased attention being paid to uncertainty in 
the conduct of monetary policy reflects a number of 
developments. In the past 10 years or so, the focus has 
shifted from how to achieve low inflation to how to 
conduct monetary policy in an environment of low 
and stable inflation. This shift has led to a more sys- 
tematic treatment of uncertainty. As well, the tools 
that have been developed and improved, such as the 
ability to carry out stochastic simulations,! have 
greatly facilitated the analysis and development of 
strategies for dealing with uncertainty. Finally, the lib- 
eralization of markets, by increasing international 
linkages, has added to the potential sources of eco- 
nomic and financial shocks, and thus to the sources of 
uncertainty, facing policy-makers. 


Many of the major shocks . . . over the 
past several years have been 
international in nature. 


Many of the major shocks that the Bank of Canada has 
had to contend with over the past several years have 
been international in nature. These include the 1997-98 
Asian and Russian crises, the deteriorating situation 
in Japan, developments in world commodity markets, 
the recent global economic slowdown, the “high tech” 
bubble of 2000, and the terrorist attacks of September 
2001. 


In each case, there was uncertainty about the magni- 
tude of the effect that these developments would have 
on the Canadian economy, as well as uncertainty 
about their persistence. In some cases, the uncertainty 
was related to the fact that these developments 
worked through several channels in their impact on 
the Canadian economy. For example, the Asian crisis 
had spillover effects on Canada through financial 
markets, world commodity markets, direct trade 
links, and through our trading partners (most impor- 
tantly the United States). 





1. In stochastic simulations, economic models are subjected to a series of 
random shocks. 


The starkest example of the type of uncertainty that 
monetary policy has had to confront recently was the 
situation immediately after the 11 September 2001 ter- 
rorist attacks on the United States. The circumstances 
and the uncertainties were unprecedented in North 
America. The effects were economic, financial, psy- 
chological, and geopolitical. Moreover, these effects 
exacerbated the considerable uncertainty that accom- 
panied the global economic slowdown that began in 
late 2000 and gained momentum during 2001. 


As a result, in its November 2001 Monetary Policy 
Report, the Bank of Canada shifted away from its 
usual approach of presenting a base-case projection of 
the Canadian economy. Instead, the Bank used a set of 
“working assumptions” to present several possible 
scenarios. The Report laid out two polar scenarios— 
one optimistic, one pessimistic—which depended on 
whether household and business confidence 
rebounded quickly or remained depressed. Between 
these two scenarios, a central scenario featured a 
wider-than-usual confidence band to capture the 
heightened degree of uncertainty. 


These examples underscore how important it is for a 
central bank to develop techniques and procedures to 
deal with uncertainty when conducting policy. This 
involves being clear in its thinking about the different 
types of uncertainty that can arise and having the 
tools to analyze and form judgments about how to 
respond to that uncertainty. 


Characterizing Various Types of 
Uncertainty 


Uncertainty relates to the shocks hitting the economy, 
the duration of the shocks, the data that are available, 
the size of the parameters in an economic model, and 


the models of the economy that are used for analysis.” 


Additive-shock uncertainty refers to the randomness in 
economic relationships. This randomness has no 
implications for policy decision-making in the normal 
case.? In particular, a change in the degree of variabil- 
ity of this randomness has no implication for how 
decisions should be made. In addition, uncertainty 





2. This section draws heavily on Longworth and Freedman (2000) and on 
Freedman (2000). 


3. The normal case is one in which the assumed model is linear and the pol- 
icy-maker’s loss function is quadratic (i.e., is a function of the sum of the 
squared deviations of variables around their target values). The result stated 
in the text is referred to as the “certainty equivalence” result. 
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about the future path of economic variables that are 
assumed to evolve independently of the course of the 
domestic economy,* such as foreign variables or cer- 
tain domestic fiscal variables, is analogous to additive- 
shock uncertainty and thus has no implications 

for how decisions should be made. In other words, 
policy-makers should make their best forecasts of 
such variables and ignore the remaining unpredict- 
able randomness in decision-making. 


In response to uncertainty about the duration of a shock, 
policy-makers should base their actions on the typical 
persistence of such a shock in the past (which can be 
estimated from its historical behaviour, that is, its his- 
torical autocorrelations), unless better information is 
available. (The risks regarding the persistence of 
shocks could be explored by using alternative scenar- 
ios that work through the implications of assuming 
more or less persistence.) As more information about 





4. These are commonly referred to as “exogenous” variables. 


the shock is revealed, policy interest rates should be 
adjusted. 


Data uncertainty refers to the possibility that data may 
be revised or that economic concepts are fundamen- 
tally mismeasured. As in the case of additive-shock 
uncertainty, the appropriate policy to be pursued is 
typically not affected by pure data uncertainty.? How- 
ever, in cases where the central bank chooses to follow 
a simple policy interest rate rule that is a function of a 
very small number of variables, the coefficients 
attached to those variables may be significantly 
affected by data uncertainty. In particular, the central 
bank should typically respond with greater caution to 
a variable estimated with error than it would if there 
were no data uncertainty. For example, an increase in 
uncertainty regarding the output gap would typically 
reduce the coefficient on the output gap in the best 
simple rule (Rudebusch 2001). The implications of 
other types of data uncertainty are dealt with in Box 1. 





5. This holds in linear models when there is no uncertainty about the correct 
coefficients in the model. 





Box 1 


When several indicators are used to assess the 
degree of excess demand or supply, increased 
uncertainty associated with one indicator will lead 
to a lower coefficient on that indicator and higher 
coefficients on other indicators, in the best mone- 
tary rule (Swanson 2000).* For example, if uncer- 
tainty about the size of the output gap increases, 
the relative weight on recent deviations of inflation 
from its target would be increased, and the relative 


1. Some people talk about the uncertainty as to whether a shock is a 
demand shock or a supply shock. The way that most models deal with 
this is in the treatment of uncertainty about the output gap or other indi- 
cators of excess demand and supply. 


2. Svensson and Woodford (2000) deal with a similar problem from the 
point of view of indicator variables. 





Implications of Other Types of Data Uncertainty | 


weight on the traditional measure of the output 
gap would be decreased. In the limit, a weight of 
zero would be placed on the output gap (see, for 
example, Leitemo and Lonning 2001). 


Another type of data uncertainty relates to the 
equilibrium value of a variable. A data-filtering | 
technique is often needed to construct the best 
measure of that equilibrium. Laubach and Williams 
(2001) describe how a particular technique, the 
Kalman filter, can be used to jointly estimate the 
equilibrium real interest rate, the trend in the 
growth rate of output, and potential output. Vari- 
ous filtering techniques used by the Bank of Can- 
ada to generate measures of potential output (and 
the output gap) are considered later. 
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Parameter uncertainty refers to uncertainty regarding 
the numerical values of parameters or coefficients in a 
given mathematical model of the economy. Increased 
uncertainty about key parameters in the model, such 
as the response of output to interest rates and the 
response of inflation to the output gap, should typi- 
cally make policy-makers more cautious (Brainard 
1967). See Box 2. 


Increased uncertainty about key 
parameters in the model... should 
typically make policy-makers more 

cautious. 


Model uncertainty relates to more fundamental uncer- 
tainty about the structure of the economy than just 
parameter uncertainty or data uncertainty. It is 





| 
| Box 2 


When uncertainty about key parameters (such as 
the response of output to interest rates and the 
response of inflation to the output gap) rises, pol- 
icy-makers should typically moderate the changes 
in their policy interest rate in response to a given 
change in the output gap or to a given change in 
the deviation of inflation from its target.' Parame- 
ter uncertainty is thus best dealt with by choosing 





1. It is important not to exaggerate the scaling back of this response by 
policy-makers. For example, in the simple case, where only the response 
of output to the policy interest rate is uncertain, if the response is believed 
to be statistically significant (i.e., the t-statistic is at least two), one would 
scale back the response of the policy interest rate to both the output gap 
and the deviation of inflation from its target by, at most, 20 per cent, rela- 
tive to the case where there was certainty about the parameters. This fol- 
lows from the analysis in Brainard (1967). 





possible, for example, that key elements of the way in 
which monetary policy is transmitted through the 
stock of money or through credit markets could be 
missing from models in which monetary policy works 
entirely through its effect on interest rates and 
exchange rates. Central banks deal with model uncer- 
tainty in two main ways. 


In the first approach, the results from a number of dif- 
ferent models—especially those representing funda- 
mentally different paradigms—are examined. Engert 
and Selody (1998) and Selody (2001) argue that this 
strategy is likely to be useful, especially when the key 
behaviours underlying the transmission mechanism 
for monetary policy change as the economic environ- 
ment changes. When such change occurs, it would be 
appropriate to set the monetary policy instrument 
according to the optimal path in the model represent- 
ing the paradigm that is believed to best capture the 
current behaviour of the economy. More generally, the 
instrument paths in models representing various par- 
adigms could be weighted by the assumed probabili- 
ties assigned to those paradigms. 





Parameter Uncertainty and Caution in Policy Response 


appropriate coefficients in the reaction function (or 
“rule”) for monetary policy in which the policy 
interest rate is set as a function of the output gap, 
the deviation of inflation from the target, and possi- 
bly certain other economic variables. 


Uncertainty about the response of future inflation 
to current inflation works in the opposite direction 
to that of uncertainty about the response of output 
to interest rates. That is, greater uncertainty about 
the effect of current inflation on future inflation 
should cause policy-makers to strengthen their 
response to the output gap and the deviation of 
inflation from the target. Stronger action will mini- 
mize the potential for inflation to move away from 
its target (Srour 1999). 








6 BANK OF CANADA REVIEW ® SUMMER 2002 








In the second, a number of simple monetary policy 
rules are specified, and then their performance across 
various models of the economy is examined. If one 
particular rule works well in all these models, then it 
is said to be robust. The article by Cété et al. in this 
issue examines the robustness of certain simple mone- 
tary policy rules in various models of the Canadian 
economy. 


How the Bank of Canada Deals with 
Uncertainty 


When making decisions on monetary policy, the Bank 
of Canada uses four particular strategies to deal with 
the pervasive uncertainty present in the economy. 


e It has a process that brings together a 
wide range of information before deci- 
sions are made regarding the setting of 
the target for the overnight interest rate. 


e It uses carefully articulated models to 
produce economic projections and to 
examine alternative assumptions about 
key variables. 


e It chooses appropriate monetary policy 
reaction functions (“rules”) for each 
model and uses alternative robust rules. 


e It pays particular attention to the meas- 
urement of the output gap and to alter- 
native measures of pressures on capacity. 


Bringing together diverse sources of 
information 


Given the complexities and uncertainties involved in 
the conduct of monetary policy, it is important that 
policy-makers have diverse and timely sources of 
information concerning the developments and trends 
in the economy. These information sources should 
include not just quantitative measures of economic 
developments and projections but also qualitative 
measures that reflect the views of a cross-section of 
economic agents (individuals, enterprises, and gov- 
ernments). 





6. A third strategy found in the literature consists of specifying a simple 
model of the economy that captures features of the economy that almost 
everyone could agree on and then modelling other plausible descriptions of 
the world as varying degrees of autocorrelation in the error terms of the equa- 
tions (Sargent 1999). The policy-makers are then assumed to follow a “mini- 
max” strategy in which they choose the rule that minimizes the maximum 
loss across models (Hansen and Sargent 1998; Sargent 1999). 


It is important that policy-makers 
have diverse and timely sources of 
information concerning the 
developments and trends in 
the economy. 


In broad terms, the Bank relies on four sources of 
information (Macklem, this issue) to help it come to 
judgments about the economy and the appropriate 
stance of policy. First, it uses information on interna- 
tional and domestic economic developments in con- 
structing its quarterly model-based projections. These 
projections are prepared by Bank staff and include the 
provision of alternative scenarios to judge the sensi- 
tivity of the projection to major risks and uncertain- 
ties. Second, it examines data on monetary and credit 
aggregates, as well as information on credit spreads 
and overall credit conditions. The purpose is to assess 
the behaviour of financial intermediaries, the financial 
conditions of households and of the business sector, 
and the implications for demand and inflation pres- 
sures in the economy. Third, the Bank’s regional 
offices conduct regular visits with firms, associations, 
and provincial governments to assess economic devel- 
opments. Although qualitative in nature, this informa- 
tion is pulled together by the Bank’s regional staff to 
provide an important additional source of information 
about the national economic situation and outlook. 
Fourth, the Bank systematically assesses the views of 
financial markets, particularly in terms of the 
expected future movements in the prices and yields of 
various financial assets. 


Using carefully articulated models 


The projections produced with the assistance of eco- 
nomic models are central in the information consid- 
ered. These models incorporate assumptions about 
the structure of the economy and how monetary pol- 
icy is transmitted throughout the economy (Long- 
worth 2000; Longworth and O’Reilly 2002). 


The article by Coletti and Murchison in this issue 
explains the role of carefully articulated models in 
determining the implications of shocks for economic 
projections and the setting of interest rates. Models 
can be used to consider the implications of alternative 
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assumptions about important variables such as U.S. 
demand or oil prices. Coletti and Murchison focus on 
the Quarterly Projection Model (QPM), which is the 
model used to produce the key staff economic projec- 
tion. They also discuss other economic models used in 
the process of putting together economic projections, 
especially the M1-VECM (Adam and Hendry 2000), a 
model that uses a monetary aggregate as a significant 
part of the monetary policy transmission mechanism. 
Other models used at the Bank, and which are based 
primarily on monetary aggregates or financial varia- 
bles, are surveyed in Maclean (2001) and Longworth 
(2002a). 


Choosing appropriate monetary policy 
reaction functions 


Any model built to predict more than a quarter or two 
into the future must incorporate the behaviour of the 
central bank. This is usually done by including a mone- 
tary policy reaction function that explains the setting 
of a short-term interest rate as a function of a small 
number of macroeconomic variables. Armour and 
Cété (1999-2000) have surveyed these reaction func- 
tions in the context of inflation control. An effective 
reaction function is one that keeps inflation close to 
the target while also keeping output close to its poten- 
tial level. ”® 


As its monetary policy reaction function, the QPM 
uses an inflation-forecast-based rule, where the future 
deviation of core inflation from its target is the main 
variable driving current interest rates. See Coté et al. 
in this issue, for details. 


The article by Cété et al. also discusses other monetary 
policy reaction functions used at the Bank. In particu- 
lar, they report the results of their search for a rule that 
would be robust across a wide variety of Canadian 
macroeconomic models. Although no rule has been 
found to be robust across all models, one particular 





7. That is, it leads to a low weighted average of the squared deviation of infla- 
tion from the target and the squared deviation of output from potential out- 
put (where the weights on the two terms are typically taken to be fairly 
similar, perhaps higher on the inflation gap in the case of inflation-targeting 
countries). 


8. Some economists also suggest that the volatility of short-term interest rates 
should concern policy-makers. 


rule was found to perform fairly well in several mod- 
els and has been chosen for regular use in the staff 
briefings prior to a fixed announcement date. 


Paying attention to the measurement of the 
output gap and capacity pressures 


In the mainstream economic paradigm incorporated 
in the QPM, inflation is largely a function of inflation 
expectations and the output gap. The output gap is 
therefore a key variable in understanding the dynam- 
ics of inflation over time. 


The primary measure of the output gap used by Bank 
staff is constructed using a variant of the multivariate- 
filter measure described in Butler (1996). Recent 
research has also used a Kalman-filter procedure 
(Kichian 1999). Unfortunately, it is notoriously diffi- 
cult to measure the output gap with a high degree of 
accuracy, and many measures of the output gap have 
theoretical drawbacks (St-Amant and van Norden 
1997; Cayen and van Norden 2002). For these reasons, 
the Bank does not come to a view on the degree of 
slack in the economy solely on the basis of one meas- 
ure. Rather, it uses a wide range of indicators to come 
to a consensus as to the likely size of the output gap. 
These indicators of capacity pressures include Statis- 
tics Canada’s measure of capacity utilization in the 
non-farm goods sector; the ratio of unfilled orders to 
shipments in manufacturing (excluding aerospace 
products and parts); measures of overall tightness in 
the labour market; measures of labour shortages 
(especially for skilled labour); vacancy rates for 
offices, industrial buildings, and apartments; and 
reports from the quarterly survey of firms conducted 
by the Bank’s regional offices. Measures of underlying 
inflation, cost pressures, inflation surprises, and infla- 
tion expectations are also used to form a view of 
demand pressures on capacity. 


7K OK OK 


When examined together, the results from these four 
strategies provide the Bank with a comprehensive, 
balanced view of developments in the Canadian econ- 
omy. This approach to dealing with uncertainty is a 
critical part of the Bank’s strategy in its conduct of 
monetary policy. 
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Information and Analysis for 
Monetary Policy: Coming to a 


Decision 


Tiff Macklem, Chief, Research Department 


e In late 2000, the Bank of Canada adopted a 
system of eight pre-announced dates per year 
when it can adjust its policy rate—the target 
for the overnight rate of interest. 


e This article describes the information and 
analysis presented to the Bank's Governing 
Council in the two or three weeks leading up 
to a fixed announcement date. 

e This includes an economic projection, or 
forecast, based on a model of the Canadian 
economy; an analysis of the information from 
monetary and credit aggregates, interest rate 
credit spreads, and changes in credit access; 
and information on the interest rate 
expectations of participants in financial 
markets. 

e The article also outlines the steps involved in 
reaching a decision on the setting of the policy 
OLE, 


ince February 1991, the objective of monetary 
policy has been simple and straightforward— 
to achieve a pre-announced target rate of 
inflation. The target is expressed in terms of 
the 12-month rate of change in the total consumer 
price index, and since 1995, the target rate has been 
2 per cent, the midpoint of a control range of 1 to 3 per 
cent. 


While the objective is simple, achieving it is not 
straightforward. Inflation control is complicated by 
several factors: it is very indirect, it is not totally pre- 
cise, and it takes a long time. Indeed, as discussed in 
detail in Jenkins and Longworth (this issue), uncer- 
tainties arise from many sources. This pervasive 
uncertainty makes it necessary to consider a wide 
range of information in coming to monetary policy 
decisions. 


Uncertainty makes it necessary to 
consider a wide range of information 
Cc - 
in coming to monetary policy 
decisions. 


The purpose of this article is to outline the informa- 
tion and analysis from various sources and perspec- 
tives that are brought to bear on monetary policy 
decisions in Canada. Previous articles have discussed 
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the informational requirements and the role of 
economic projections in the formulation of monetary 
policy in Canada.! As these articles make clear, the 
information and analysis used in monetary policy 
decisions—particularly its organization and discus- 
sion—have evolved over time. 


In the last couple of years, the process has been partic- 
ularly affected by the move to fixed announcement 
dates for monetary policy decisions. Starting in late 
2000, the Bank of Canada adopted a system of eight 
pre-announced dates per year on which it can adjust 
its monetary policy instrument—the target overnight 
rate of interest. The Bank has indicated that it would 
change the target overnight rate outside this schedule 
of fixed dates only in exceptional circumstances, as 
was the case, for example, following the 11 September 
2001 attacks in the United States. The schedule of pre- 
announced dates is aligned with the flow of economic 
information in Canada so that monetary policy deci- 
sions can be based on timely data and analysis. Four 
of the dates closely follow the completion of the staff 
economic projection, which begins with the release of 
the quarterly national income and expenditure 
accounts. The other four dates are positioned about 
halfway between these dates. The choice of dates is 
also influenced by the timing of the release of other 
important economic information, such as the publica- 
tion of the consumer price index. As a result of these 
considerations, there is a separation of typically one to 
three weeks, between the announcements in Canada 
and those made by the Federal Reserve in the United 
States. 


This article provides a snapshot of the current process 
of monetary policy formulation with fixed announce- 
ment dates. It describes the information and analysis 
that the monetary policy decision-makers—the Gov- 
erning Council of the Bank of Canada*—receive in the 
two or three weeks leading up to a fixed announce- 
ment date for a monetary policy decision. It also 
describes how the Governing Council reaches a 
decision on the target overnight interest rate. 


There are four main steps in the process. The first 
input that the Governing Council receives is the staff 
economic projection. Next comes the major briefing, 
which includes information gathered by the Bank’s 





1. For example, Duguay and Poloz (1994), Longworth and Freedman (1995, 
2000), Longworth and O’Reilly (2002), and Knight, Fay, and O’Reilly (2002). 


2. The Governing Council consists of the Governor, the Senior Deputy Gover- 
nor, and four Deputy Governors. 


five regional offices, monetary and credit information, 
and the perspective from financial markets. This is fol- 
lowed by the final briefing and recommendations made 
by the advisers and chiefs to the Governing Council. 
Finally, the members of the Governing Council delib- 
erate among themselves, reach a decision, and com- 
municate that decision. 


The Staff Economic Projection 


The staff economic projection is the first piece of anal- 
ysis presented to the Council. It is organized around 
the quarterly national income and expenditure 
accounts, which are the most comprehensive measure 
of activity in the economy. The projection, therefore, 
provides the reference point from which the implica- 
tions of other sources of information are assessed. 
Box 1 summarizes the cycle of information and out- 
lines the precise sequence of presentations and meet- 
ings that lead up to a decision on the setting of the 
target overnight interest rate. 


The staff economic projection is the 
first piece of analysis presented to the 
Council. 


The projection combines a structural macro model of 
the Canadian economy with the latest intelligence on 
the near-term prospects for economic activity, as well 
as the staff’s best judgment on various issues.’ The 
model is used to trace the link from the policy instru- 
ment (the target overnight interest rate) through to 
inflation. This linkage involves three key steps (see 
Chart 1). The first is from the overnight rate to other 
financial variables; namely, longer-term interest rates 
and the exchange rate. The second is from these finan- 
cial variables to domestic and foreign demand for 
Canadian goods and services—agegregate demand— 
and then on to the level of aggregate demand relative 
to the productive capacity of the Canadian economy— 
also known as the output gap. The third and final step 
is from the output gap and expected inflation to actual 





3. The model is known as the Quarterly Projection Model, or QPM. See Coletti 
and Murchison (this issue) and Poloz, Rose, and Tetlow (1994) for a descrip- 
tion of the model and its use in economic projections. 
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Box 1 


The Cycle of Monetary Policy Information and Meetings 


Bank staff produce four full economic projections 
per year, following the release of the quarterly 
national income and expenditure accounts. Thus, 
for four of the eight fixed announcement dates, 
there is a full staff economic projection. For the 
other four dates, either an update to the projection 
is conducted or a risk scenario around the previous 
projection is presented. Similarly, the industry and 
business survey performed out of the regional 
offices is conducted four times a year. Hence, 
timely survey results are available for four of the 
eight fixed announcement dates. For the other four 
dates, there is no formal survey, but on a selective 
basis anecdotal information is sought from key 
industry contacts. The other information described 
in this article is provided for all eight fixed 
announcement dates. 


The precise schedule of meetings for the 16 July 
fixed action date is described below as an example 
of a full cycle. 


e 28 June—Staff economic projection 
presented to Governing Council. 
Later the same day, Council meets to 
discuss the projection. 


¢ 10 July-Governing Council receives the 

major briefing: 

i) risk analysis and implications of 
alternatives 

ii) regional survey and forecast 

iii) information from money and 
credit 

iv) financial market expectations. 


¢ 10 July to 16 July inclusive-Bank 


refrains from making public comments 
relating to monetary policy. 


¢ 12 July—Final briefing and recommen- 


dations made by members of the Mon- 
etary Policy Review Committee. 

Later that day, Governing Council 
meets on its own to begin delibera- 
tions. 


¢ 15 July-Governing Council reaches a 


consensus decision on the target over- 
night rate and prepares the press 
release. 


¢ 16 July—Decision is confirmed. Target 


overnight interest rate is announced at 
9 a.m. A short media lock-up allows 
journalists to prepare stories in 
advance for release when the target 
rate is announced. 


e 24 July—Release of Monetary Policy 


Report Update accompanied by media 
lock-up and background briefing by 
Deputy Governors, as well as a press 
conference by the Governor and Senior 
Deputy Governor. 
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Chart 1 
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inflation. The exchange rate also has a direct effect on 
inflation through its impact on the prices of imported 
goods. The model highlights the very indirect nature 
of the central bank’s influence on inflation and the 
reality that the lags in transmission are long. The 
effects of changes in the policy rate on aggregate 
demand build up over the following four to six quar- 
ters, and the impact on inflation takes slightly 
longer—six to eight quarters. 


In addition to tracing the link from the policy rate to 
inflation, the model is also used to predict the conse- 
quences of various economic developments or 
“shocks” that can affect the Canadian economy. These 
include financial shocks, such as shifts in investor 
preferences between Canadian-dollar assets and those 
denominated in foreign currency; shocks to spending 
on Canadian goods, such as fluctuations in foreign 
demand; shocks to the productive capacity of the 
Canadian economy, such as changes in labour produc- 
tivity; and direct shocks to inflation, such as fluctua- 
tions in energy prices. The model is used to 
understand the implications of these shocks for out- 
put growth and inflation and to determine the path 
for interest rates that will keep inflation on target. 


The projection exercise begins by looking beyond 
Canada’s borders. The Bank’s International Depart- 
ment assesses developments and future prospects in 
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the overseas economies, drawing on the analyses and 
forecasts of the International Monetary Fund (IMF), 
the Organisation for Economic Co-operation and 
Development (OECD), and the private sector consen- 
sus forecast. 


The International Department also develops a more 
detailed projection for the United States. This is 
largely based on an in-house model of the U.S. econ- 
omy that contains the same basic channels outlined 
for Canada. This model-based forecast is combined 
with staff judgment that takes into account IMF, OECD, 
and consensus forecasts, as well as information from 
private sector consultants. 


The second step in developing the staff projection is a 
detailed analysis of the current state of the Canadian 
economy and its near-term prospects. Official data on 
quarterly output growth is published with a consider- 
able lag. # Fortunately, a wide range of partial informa- 
tion is published on a more timely basis. This 
information includes high-frequency indicators such 
as car Sales, housing starts, employment, manufactur- 
ers’ shipments, retail sales, and merchandise trade. 
The Bank’s Research Department closely monitors this 





4. The national accounts measure of quarterly output is published about two 
months after the end of the quarter. For example, quarterly output growth for 
the first quarter of 2002 was published on 31 May 2002. 


type of information for Canada, and the International 
Department monitors similar information for the 
United States and other major economies. 


While very helpful, high-frequency data must be han- 
dled with care. These data are extremely volatile, 
partly because of sampling errors and, more impor- 
tantly, because of very temporary special factors such 
as labour disruptions, unusual weather, and special 
promotions such as sales or financing incentives. 
Thus, a key challenge is to figure out whether the lat- 
est movement in the data simply reflects short-term 
volatility or is indicative of the direction in which eco- 
nomic activity and prices are headed. 


When trying to distinguish volatility from underlying 
trends, economists draw on historical relationships, as 
well as on anecdotal information and the near-term 
analyses of others. This includes the interpretation of 
economic developments by other central banks and 
treasuries, private sector analysts, academic econo- 
mists, government departments, and industry con- 
tacts across the country. 


Staff judgments about the current state of the econ- 
omy and its prospects in the very near term, the 
interpretation of the shocks, and the influence of 
any special or unusual factors are combined with 
the economic model to produce the staff economic 
projection. This is the staff’s assessment of the most 
likely path for the economy—the base-case projection— 
and includes a recommendation to the Governing 
Council on the appropriate path for the overnight 
interest rate to bring inflation back to the 2 per cent 
midpoint of the inflation-control range. 


Following the presentation of the projection, the 
Council meets and begins to discuss its views about 
the most likely path for the economy and the main 
risks and uncertainties around the outlook. 


The Major Briefing 


About a week before the announcement, the Govern- 
ing Council receives four additional important pieces 
of information?: 


i) Ananalysis of the risks around the 
staff projection and the implications 
of alternative paths for interest rates; 





5. Starting a week before the announcement, the Bank refrains from making 
public comments on issues related to monetary policy. This is a sensitive 
period, and comments could be misinterpreted. 


ii) The perspective from the regional 
offices, including a national forecast 
constructed from individual regional 
forecasts; 


iii) An analysis of the information 
coming from money and credit; and 


iv) Financial market expectations about 
policy actions. 


Each of these components is designed to complement 
the staff economic projection from a different perspec- 
tive. 


The Governing Council receives four 
additional important pieces of 
information ... land each] is 

designed to complement the staff 
economic projection from a different 
perspective. 


Risks and alternatives 


The staff projection is the staff’s view about the most 
likely path for the economy. There is, of course, con- 
siderable uncertainty around this outlook. The eco- 
nomic model is used to assess the implications of the 
main risks to this outlook as chosen by the Governing 
Council, based partly on the staffs recommendation. 
Typical examples of risks include different assump- 
tions about the current amount of slack in the econ- 
omy or the growth rate of economic capacity, different 
assessments of the prospects for the U.S. economy, 
and alternative views on the future path for the price 
of oil or other important commodities. These “risk 
analyses” provide an assessment of the sensitivity of 
the baseline forecast to various sources of uncertainty 
and provide the Governing Council with a range of 
forecasts and associated policy recommendations. 


In addition to risk analyses, the staff also consider 
“alternative policy scenarios.” These involve replacing 
the standard policy reaction function for setting the 
overnight interest rate, which is part of the economic 
model, with an alternative policy reaction function; 
for example, a scenario in which interest rates are held 
constant for a period of time. This gives an indication 
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of the consequences of delaying the interest rate 
response proposed by the standard reaction function. 
Staff might also consider an interest rate reaction func- 
tion that performs well in a variety of models, even if 
it is not the best reaction function in the staff’s main 
model.® These alternative scenarios provide the Gov- 
erning Council with several additional paths for inter- 
est rates that will bring inflation back to the target but 
at various speeds and with different dynamics. 


Regional survey and forecast 


Information on economic activity gathered from 
industry contacts across the country provides a very 
different lens through which to view the economy. 
The main source of this information is an industry 
survey conducted oi staff working out of the Bank’s 
five regional offices.’ Four times a year, regional repre- 
sentatives visit about 100 companies. Typically, they 
conduct face-to-face interviews, usually with a senior 
executive at the firm. They ask a set of standard ques- 
tions—questions on past and expected future sales 
growth, investment intentions, inventories, employ- 
ment plans, wage growth, and product prices. 
Because it covers only about 100 companies, the sur- 
vey is small, but it is designed to reflect the diversity 
of the Canadian economy by region, by type of activ- 
ity, and by size of firm.® The information gathered 
through this exercise gives the Council insight into 
what business people are seeing and planning and 
provides insight into the real-world stories and busi- 
ness decisions that underlie the official statistics. 


Based on their survey, discussions with associations 
and provincial governments, and other information, 
regional staff provide a forecast of growth in each 
region of the country for the current year and for the 
next year. These forecasts are then aggregated to pro- 
duce a national forecast that can be compared with the 
staff economic projection. 


Money and credit 


The economic model used in the staff projection 

focuses on the links from interest rates to spending by 
households and firms. Information on various holdings 
of money and credit provide yet another view of what 





6. See Coté et al. (this issue) for a thorough discussion of the search for a 
“robust” interest rate reaction function and the use of various simple mone- 
tary policy rules at the Bank. 


7. These offices are located in Vancouver, Calgary, Toronto, Montréal, and 
Halifax. 


8. For more information on the industry survey, see Amirault and Lafleur 
(2000) and Brady and Novin (2001). 


consumers and firms are doing and planning to do. In 
order to spend, consumers and firms need money or 
credit, so the evolution of the monetary and credit 
aggregates provides clues to spending plans. In prac- 
tice, these aggregates are also affected by portfolio 
shifts and other purely financial developments, so, as 
with other high-frequency indicators, the challenge 
for the staff is to separate the genuine signals about 
economic activity and inflation from volatility related 
to other factors. Regular contact with financial institu- 
tions provides useful insight into the particular devel- 
opments that appear to be affecting the growth of 
money and credit at the time. Information is also 
obtained on credit spreads in bond markets and on 
any changes in the conditions under which banks are 
lending to businesses and households as indicators of 
changes in credit quality and availability. 


The staff in the Bank’s Department of Monetary and 
Financial Analysis assemble this information to pro- 
vide an overall view from the financial side of the 
economy on the outlook for output growth and infla- 
tion, as well as on the risks surrounding this outlook. 
Based on this analysis, they also make a recommenda- 
tion to the Governing Council on the setting of the tar- 
get overnight interest rate at the next fixed announce- 
ment date. 


Financial market expectations 


The Financial Markets Department provides an 
assessment of market expectations for interest rates— 
in particular, what action the Bank of Canada is 
expected to take on its upcoming fixed announcement 
dates and what the Federal Reserve is expected to do 
at their next few meetings. This assessment is based 
on interest rate futures, expectations implicit in the 
term structure of interest rates, and on market com- 
mentary from polls, from the published reports of 
investment banks, and from our own interaction with 
dealers and investors. The discussion highlights what 
the market is expecting and what factors participants 
are focusing on. The market perspective acts both as a 
reference point against which to compare the staff’s 
analysis and as a guide to the issues that may need to 
be addressed when communicating the decision. 


The Final Briefing and 
Recommendations 

With different staff looking at different information, they 
can, not surprisingly, make different recommendations. 


The challenge is to bring all the information and anal- 
ysis together. 
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At the final briefing, the Governing Council meets 
with the other members of the Monetary Policy 
Review Committee, which includes the six advisers, 
the chiefs of the four economics departments, and the 
financial markets directors in Montréal and Toronto.!2 
This meeting typically takes place on the Friday morn- 
ing preceding a fixed announcement date. 


$ 


The meeting begins with an update on any economic 
or financial information received since the staff com- 
pleted its analysis. The Chief of the Research Depart- 
ment then reviews various indicators of capacity 
pressures and inflation for Canada. These include 
indicators of activity and capacity in the goods, 
labour, and real estate markets, as well as various 
measures of wage and price inflation, and measures of 
inflation expectations. 


This is followed by a wide-ranging discussion of the 
economic outlook, the balance of risks, and of the 
appropriate setting for interest rates. Each of the 
advisers, chiefs, and financial markets directors pro- 
vides his or her assessment and makes a recommen- 
dation on the appropriate interest rate setting. 


The Chief of the Financial Markets Department then 
discusses market expectations regarding the Bank’s 
upcoming decision. This discussion highlights what 
market participants see as the factors weighing on the 
decision and how key messages should be communi- 
cated. 


Decision and Communication 


Friday afternoon, following the final briefing and rec- 
ommendations, the Governing Council gets down to 
its own deliberations in earnest. The Council operates 
on a consensus basis. This means that although differ- 
ing views and interpretations are expressed, the proc- 
ess of debate and discussion moves towards a shared 
view that all Governing Council members can sup- 
port. The Council members begin by developing a 
common view on the most likely future path for the 
economy and the underlying trend in inflation. They 
then come to a common view on the main risks 
around this outlook, and the overall balance of risks. 
Finally, they begin their deliberations on the appropri- 
ate target overnight rate. 


With forecasts coming from several different economic 
models and advice based on a wide variety of data, 





9. One of whom is the Special Adviser, a visiting-economist position that is 
filled by a new incumbent each year. 


10. The General Counsel and two senior members of the Communications 
Department also attend this meeting. 


the Governing Council has to decide how to integrate 
all the information it receives. As the various forecasts 
and indicators often differ, the Governing Council has 
to decide how much weight to give to the various 
pieces of information. This will depend on the judg- 
ments of the members of Governing Council as to 
which factors are the most relevant in the current situ- 
ation, the track records of the various models and 
indicators, and the lessons Council members have 
drawn from past experience. Thus, in the end, the 
decision reflects the Council’s best judgment. 


The Governing Council has to decide 
how to integrate all the information it 
receives. 


The Council reconvenes the following Monday, and 
by the end of the day, reaches a consensus decision on 
the setting of the target overnight interest rate. With 
support from a senior communications staff member, 
they then prepare the press release that outlines the 
reasons behind the decision. Early Tuesday morning, 
the decision is confirmed. At 9 a.m., the target over- 
night interest rate is announced. A short media lock- 
up under secure conditions at the Bank allows report- 
ers to prepare their stories in advance for prompt 
release when the target rate is announced. 


Four times a year, the Bank of Canada also releases its 
Monetary Policy Report or Monetary Policy Report Update 
a week after the fixed announcement date. These doc- 
uments provide details on the Governing Council’s 
outlook for economic activity and inflation, the key 
risks around this outlook, and the reasons for the 
recent monetary actions. The release of the Report or 
Update is accompanied by background briefings to the 
media by the Deputy Governors and a press confer- 
ence by the Governor and Senior Deputy Governor. 
The full Report is also followed by testimony before 
parliamentary committees and by presentations by 
Deputy Governors and other senior staff across the 
country and in international financial centres. 


In the world of economic forecasting there is no crys- 
tal ball. Even forecasts based on the best information 
and analysis will be wrong. The key to a successful 
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monetary policy is looking ahead to the most likely 
outcome and reacting promptly and appropriately to 
surprises, so that inflation is kept on target or brought 
back to target over a year or two. 


The process of reaching monetary policy decisions has 
changed over time and will no doubt continue to 
evolve. At the same time, certain key elements have 
endured and are likely to remain. The conduct of 
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Models in Policy-Making 





Don Coletti and Stephen Murchison, Research Department 


e Because of the lag in the effect of monetary 
policy on spending and inflation, policy 
decisions are necessarily based upon an 
uncertain view of how the future will unfold. 


e At the Bank of Canada, the staff use economic 
models mainly to help construct forecasts of 
the most likely evolution of the Canadian 
economy, particularly the extent of future 
inflationary pressures. Many of these models 
also produce recommended paths for the target 
overnight interest rate. 


e Economic models represent a deliberate 
abstraction from a complex reality. They 
combine those behavioural relationships 
believed to be responsible for the bulk of 
macroeconomic fluctuations, while omitting 
those deemed less important. This process of 
differentiation allows economists to make 
predictions that are reasonably accurate and 
that can be more easily understood and 
communicated. 


e The models used at the Bank are flexible tools 
that can be adapted to incorporate different 
assumptions or additional information 
obtained from other sources. 


e A multiple-model approach helps to mitigate 
the effects of model uncertainty. 


As central bankers go about their day-to-day busi- 
ness of implementing monetary policy, they must 
look ahead and anticipate what is likely to happen 
down the road. They have to work with assump- 
tions and make judgment calls about future eco- 
nomic developments and about the timing and 
final outcome of any monetary policy action they 
take. 

David Dodge, Governor of the Bank of Canada 

(26 June 2001) 


he objective of Canadian monetary policy is 

to keep the 12-month rate of change in the 

consumer price index (CPI) at the 2 per cent 

target midpoint of a 1 to 3 per cent range over 
the medium term. Fulfilling this objective would be 
straightforward if changes in monetary policy affected 
inflation immediately. In such a world, the Bank 
would only have to determine what current inflation- 
ary pressures were and set policy accordingly. But his- 
torical experience in Canada suggests that interest rate 
changes can take from 18 to 24 months to work their 
way through the economy and significantly affect 
inflation.! 


The time delay between monetary policy actions and 
inflation outcomes implies that in setting policy today, 
the Bank must take a view on the extent of inflationary 
pressure that will prevail 18 to 24 months from now. 





1. These lags appear to be due to the gradual adjustment of spending and 
prices to changes in interest rates in the economy. One possible description 
of the transmission mechanism of monetary policy is as follows: first, changes 
in interest rates gradually lead to changes in spending and sales. Second, 
changes in spending and sales, which can themselves directly influence prices, 
lead to changes in production and employment. Finally, these changes in 
production can also lead to changes in prices and, hence, to changes in inflation. 
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Thus, the Bank must forecast those factors believed to 
influence inflation, including monetary policy itself. 


Staff at the Bank of Canada use 
economic models along with judgment 
to forecast the most likely evolution of 

the Canadian economy. 


Staff at the Bank of Canada use economic models 
along with judgment to forecast the most likely evolu- 
tion of the Canadian economy and to derive the rec- 
ommended setting for monetary policy that will keep 
forecast inflation close to the 2 per cent target mid- 
point. These recommendations are an important input 
into the overall decision-making process. 


Why Models? 


Economic theory does make unrealistic assump- 
tions .... But this propensity to abstract from 
reality results from the incredible complexity of the 
economic world .... Abstraction from unimpor- 
tant details is necessary to understand the func- 
tioning of anything as complex as the economy. 
William Baumol and Alan Blinder (1994) 


Economic models are mathematical representations of 
the economy that are designed to be simplifications of 
a complex reality. These so-called “virtual economies” 
combine the behavioural relationships that are 
thought to cause most macroeconomic fluctuations, 
while omitting those deemed less important. This 
selection process helps economists to understand how 
the economy works and to use this understanding to 
predict future economic outcomes. 


By using an economic model, a policy-maker can 
assess the impact of a particular economic develop- 
ment (e.g., higher world commodity prices) or policy 
choice (e.g., lower taxes or interest rates) on the econ- 
omy without having to actually face the shock or 
implement the policy. But more importantly, economic 
models impose structure and eliminate fuzzy thinking 
by forcing economists to formalize views that may be 
based largely on intuition. 


Cast in this light, economic models can be interpreted 
as reflecting a set of thoughts about how a particular 


economy functions. But models are much more than 
just a catalogue of what we think we already know. 
They are also a means by which researchers can vali- 
date their beliefs. For instance, by simulating the vir- 
tual economy over a particular period of history, given 
the policy choices made during that period, and then 
comparing the outcome with actual events, research- 
ers can evaluate how well their model describes real- 
ity. These types of experiments provide economists 
with a disciplined approach to learning from past 
errors (Gorbet 1973; Maxwell 1975, 1976). 


Furthermore, once created, models help eliminate 
misunderstanding by forcing researchers to communi- 
cate in a common language. In this way, models 
encourage fruitful debate by forcing those with 
opposing points of view to explain and defend the 
logic of their views in a common language. Models 
thus help to isolate the source of disagreements about 
a forecast by allowing those involved to separate the 
differences in their assumptions regarding factors 
determined outside the model (e.g., geopolitical 
developments, oil prices, etc.) from any differences in 
their view about the structure of the economy (Meyer 
1997 a). 


Economic models are mathematical 

representations of the economy that 

are designed to be simplifications of a 
complex reality. 


Finally, economic models help settle debates that can- 
not be settled by theory alone. Economic theory often 
suggests that potentially offsetting influences are at 
work in the economy. When combined with statistical 
methods, models help economists quantify the rela- 
tive importance of each factor, thereby providing an 
estimate of the net impact of these offsetting influ- 
ences. For example, suppose that we want to estimate 
the effect of a tax cut on government revenues. 
Although a tax cut has a direct negative effect on tax 
revenues it also has a positive indirect effect, because 
lowering taxes tends to stimulate economic activity, 
and tax revenues are positively related to economic 
activity. An economic model can be used to help quan- 
tify these two offsetting factors. 
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Why Multiple Models? 


The staff at the Bank prefer to use several economic 
models, rather than just one. This approach is taken 
for two main reasons. 


The first concerns the uncertainty regarding the cor- 
rect economic paradigm (Selody 2001). In economics, 
there is no laboratory (as there is in physical sciences) 
in which researchers can alter key economic variables 
one at a time (e.g., external economic conditions, 
domestic monetary policy) and then directly observe 
their impact on the economy. As a result of this inabil- 
ity to run controlled experiments, there is considera- 
ble debate in academic and policy circles about which 
economic paradigm best represents the way in which 
monetary policy affects inflation. By using several 
models, based on competing paradigms, as tools to 
provide alternative policy recommendations, Bank 
staff help guard against large policy errors that could 
result from relying on a single economic paradigm 
that might be incorrect. 


The second reason for a pluralistic approach to eco- 
nomic modelling stems from the fact that, being a sim- 
plification of a complex reality, no one model can 
answer all questions. A model’s structure varies 
according to its intended purpose. For example, pure 
forecasting models are designed exclusively to exploit 
regularities in the historical data, and they typically 
fail to identify the underlying forces of equilibration 
in the economy. Provided historical correlations 
remain unchanged, these models often perform quite 
well as short-term forecasting devices. Over a longer- 
term horizon, however, the economy’s underlying 
equilibrating forces become important. Thus, the use- 
fulness of these purely statistical models tends to 
diminish with the length of the forecast horizon. 


Issues related to monetary policy typically require a 
medium-term perspective. Thus, a clearer representa- 
tion of the equilibrating forces in the economy is nec- 
essary (Poloz, Rose, and Tetlow 1994). How consumers 
and producers in the model form their expectations 
about future economic conditions is particularly 
important. One of the main channels through which 
monetary policy is believed to affect inflation is 
through peoples’ expectations of future inflation. 
These are believed to be significantly influenced by 
the expected behaviour of monetary policy-makers. 
Pure forecasting models, which typically fail to isolate 
this channel, can yield misleading answers when there 
is a change in policy framework, particularly when 
the new framework does not reflect the average 


behaviour of policy over recent history. The move to 

an inflation-targeting regime, which Canada made in 
the early 1990s, is perhaps the most important recent 
change in policy framework (Longworth 2002). 


Bank staff have developed a range of economic mod- 
els. Some models clearly place policy analysis at the 
forefront, while others place greater emphasis on 
short-run forecast accuracy. 


What Models Does the Bank Use? 


There are several ways to categorize the models 
currently used at the Bank. Models could be divided 
according to the underlying paradigm upon which 
they are based. Alternatively, they could be organized 
according to their intended purpose—pure forecast- 
ing versus policy analysis. This division is somewhat 
more difficult, however, since “forecast” and “policy 
analysis” really describe the two extremes of what is, 
in reality, a continuum. Many of the Bank’s most use- 
ful models are effective because they successfully 
combine elements of both design philosophies. 
Finally, models can be categorized according to a set 
of common characteristics or a shared purpose. In 
what follows, the Bank’s models are divided into three 
categories: single-equation/indicator models; small 
multi-equation, reduced-form models; and medium- 


sized, dynamic-general-equilibrium models (DGEMs).” 


Single-equation/indicator models 


Bank economists have developed a number of single- 
equation models that are used to make short-run pre- 
dictions of inflation, output growth, and the exchange 
rate. The main inflation equation used is an updated 
version of a model developed by Fillion and Léonard 
(1997). In this model, core inflation is a function of 
expected inflation, the output gap, and past and cur- 
rent changes in indirect taxes, oil prices, and the real 
exchange rate. Expected inflation is constructed to be 
consistent with the monetary policy regime, as deter- 
mined in earlier work using Markov-switching mod- 
els for the inflation process (Ricketts 1996). 


Dion (1999) constructs numerous indicator models of 
core inflation. These models use such explanatory 
variables as average prices for resale housing in four 





2. DGEMs are based on the principle that macroeconomic modelling should begin 
with the economic problems faced by individual agents. It is the aggregate of all 
of these decisions that forms the macroeconomic reality (Maclean 2001). 


3. To monitor GDP growth in the current and subsequent quarters, Bank econ- 
omists also analyze incoming monthly data on such real variables as employ- 
ment, manufacturing shipments and orders, exports, imports, retail trade, 
inventories, and monthly GDP at basic prices. 
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major cities, the ratio of unfilled orders to shipments 
in manufacturing, the Bank of Canada commodity price 
index in U.S. dollars, and several components of the CPI 


One of the aggregate demand equations used at the 
Bank is based on Duguay (1994). In this equation, out- 
put growth is explained by past and current changes 
in real interest rates, the real exchange rate, real com- 
modity prices, and the stance of fiscal policy, and by 
U.S. output growth. 


One of the Bank’s most well-known, single-equation 
ae is that developed by Amano and van Norden 
(1995),* which is used to forecast the Canada/U.S. real 
exchange rate. They find evidence that medium-run 
movements in the real exchange rate can be explained 
by the terms of trade. Real interest rate differentials 
across the two countries account for much of the 
short-run fluctuation in the exchange rate. 


Recently, Bank researchers have started using artificial 
neural networks to forecast economic variables, in 
particular real GDP (Tkacz 2001). The model currently 
used explains the four-quarter growth rate in real GDP 
by the spread between long-term and short-term 
interest rates, the real short-term interest rate, and the 
growth rate of M1 over the past four quarters 
expressed in real terms. 


Small multi-equation, reduced-form 
models 


Several small, multi-equation models are currently 
employed at the Bank for various purposes. One such 
model is NAOMI, the North American Open-Economy 
Macroeconometric Integrated model. This is a fully 
estimated reduced-form macroeconomic model 
(Murchison 2001b) that was ean developed 
at the Department of Finance.” The Canadian portion 
of the NAOMI model consists of six behavioural equa- 
tions that determine output growth, core and GDP 
inflation, the real erianee rate, and short- and long- 
term interest rates.° Prices and output are determined 
using the Syste cules augmented Phillips curve 
paradigm.’ According to this paradigm, there is an 
economy-wide potential level of output or production, 





4. See also Lafrance and van Norden (1995). 


5. NAOMI was built with accurate short-term forecasting as its primary objec- 
tive. The model-selection procedure used to fulfil this objective is outlined in 
Murchison (2001a). 


6. The U.S. side of the model is still under development and is not currently 
used at the Bank of Canada. 


7. The original Phillips curve was specified in terms of the change in nominal 
wages and the unemployment rate (Phillips 1958). In the NAOMI model, the 
Phillips curve model is applied to the aggregate economy rather than just the 
market for labour. 


around which the economy’s actual output fluctuates. 
Monetary policy is able to influence real interest rates 
because prices are not completely flexible in the short 
run. Real interest rates in turn influence spending in 
the economy. Lower real interest rates tend to encour- 
age spending and borrowing, while higher rates tend 
to have the opposite effect. The aggregate level of 
spending, in turn, influences production. Finally, the 
gap between actual production and the economy’s 
capacity to produce is a key determinant of inflation. 
In addition to this so-called “output gap,” current 
inflation is hypothesized to be influenced by the 
expectations of consumers and producers about future 
inflation. Inflation expectations are important because 
pricing decisions made today typically remain in 
effect for some period of time. Consequently, expected 
economic conditions over the duration of the price 
change must be considered. 


Expectations in the NAOMI model are modelled as 
being purely adaptive. For example, expectations 
about future inflation are based exclusively on the 
recent behaviour of inflation itself. In this sense, the 
model assumes that people use a fairly limited set of 
information when forming their expectations. This 
assumption makes it easier to achieve more accurate 
short-run forecasts, since it greatly diminishes the 
complexity of the model. The NAOMI model's primary 
role is to provide the staff with additional guidance on 
the near-term evolution of the Canadian economy at 
the macro level. 


As discussed earlier, uncertainty about the “right” 
economic paradigm has led to the simultaneous crea- 
tion of several models that reflect competing view- 
points on how the economy functions. The staff at the 
Bank of Canada make an alternative monetary policy 
recommendation based in part on the “active money” 
paradigm, in which changes to the supply of money 
and credit are thought to be critical to price-setting 
behaviour (Laidler 1999; Maclean 2001). 


This view of the transmission mechanism is embodied 
in the M1-Vector-Error-Correction Model (M1-VECM). 
The M1-VECM is based on Hendry (1995), who finds a 
unique long-run relationship between M1, real GDP, 
the consumer price index, and the overnight (one-day) 
rate of interest. The model explains changes in these 
four variables by lagged changes in these variables, 
the error-correction term (called the M1 gap), and a set 
of other short-run explanatory variables.® Simulations 





8. These include the change in the exchange rate, the change in U.S. short- 
term interest rates, the lagged output gap, and the difference between real 
interest rates in Canada and the United States. 
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with this model can be used to determine the inter- 
est rate changes that would be necessary to bring 
inflation back to the midpoint of the inflation-control 
target range over a two-year horizon. 


Several other money-based models are used to assess 
risks to the forecasts of the M1-VECM. They are sum- 
marized in Maclean (2001). 


To carry out a forecast of the Canadian economy, Bank 
staff are required to have a forecast of key U.S. variables 
such as real GDP, inflation, and interest rates, as well 
as a forecast of world commodity prices. In forming a 
view on the future evolution of the U.S. economy, the 
staff draw on information gathered from several 
sources, including the forecasts and analyses pro- 
duced by other organizations. The principal model 
used to forecast the U.S. economy at the Bank is the 
United States Model (USM), a small, estimated, 
reduced-form model of the U.S. economy (Lalonde 
2000). The core of this model consists of three equa- 
tions: an expectations-augmented Phillips curve equa- 
tion; an aggregate demand equation; and a monetary 
policy reaction function. A key input into the U.S. pro- 
jection is the measure of U.S. potential output. For the 
USM, a structural VAR (SVAR) model is used to gener- 
ate potential output (Lalonde 1998). 


Medium-sized, dynamic general- 
equilibrium models (DGEMs) 


The staff economic projection for Canada is produced 
using a single, core model that reflects the mainstream 
view of the key macroeconomic linkages in the econ- 
omy. In September 1993, the staff of the Bank of Can- 
ada began using the Quarterly Projection Model 
(QPM) for this purpose (Poloz, Rose, and Tetlow 1994). 
Compared with most other central bank models used 
for similar purposes, the QPM is relatively small. This 
reflects a conscious decision to abstract from the sec- 
tor-specific details of the Canadian economy in order 
to focus on the core macro linkages in a theoretically 
consistent framework that respects long-run budget 
constraints. Instead of the aggregate price level being 
determined by the sum of prices from various sectors, 
as was the case with certain previous models at the 
Bank of Canada, each with its own special causal 
structure, aggregate price determination is currently 
viewed as principally a macro phenomenon (Coletti et 
al. 1996). Although the model continues to evolve 
over time, its general characteristics have remained 
broadly unchanged. 


At the heart of the QPM is a steady-state model (Black 
et al. 1994). The steady-state model describes the 


determinants of the long-run choices made by profit- 
maximizing firms and successive generations of con- 
sumers, given the policy choices of the fiscal authority, 
all in the context of an open economy having impor- 
tant linkages with the rest of the world. The behaviour 
of these agents, given their long-run budget con- 
straints and the market-clearing conditions of an open 
economy, determines the long-run equilibrium or 
steady state to which the dynamic model converges. 


The staff economic projection for 
Canada 1s produced using a single, 
core model that reflects the 
mainstream view of the key 
macroeconomic linkages in the 
economy. 


The dynamic version of the QPM (Coletti et al. 1996) 
describes the adjustment path of the economy to the 
steady state. According to this model, agents’ deci- 
sions are strongly influenced by their expectations 
about the future. This type of behaviour stems from 
the assumption of multiperiod contracts and costly 
adjustment. Agents are assumed to have incomplete 
knowledge of the true structure of the economy when 
forming expectations. Nevertheless, they form expec- 
tations in a more sophisticated manner than in the 
NAOMI model or the USM. Overall, expectations for- 
mation plays a key role in the dynamic response of the 
model. 


Equilibrium in the model is defined in terms of stocks 
(e.g., the stock of productive capital and the stock of 
total government debt). This has important implica- 
tions for the dynamic behaviour of the corresponding 
flows (business fixed investment and government def- 
icits) and, consequently, for overall model dynamics. 


A key role of the monetary authority in the model 
economy is to establish an anchor for inflation 
expectations. More specifically, monetary policy is 
conducted using a forward-looking policy rule that 
requires the monetary authority to adjust its policy 
instrument so as to bring inflation expectations and, 
therefore, inflation itself, in line with the targeted rate. 
The monetary policy instrument in the QPM is the 
short-term interest rate, which influences spending 
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through its effect on the slope of the yield curve.” 


Through an uncovered-interest-parity condition, 
movements in the short-term nominal interest rate 
also affect the nominal exchange rate and, hence, 
import prices and inflation. Inflation is influenced 
directly by the gap between actual and potential out- 
put and by expectations about future inflation. 


Finally, fiscal policy in the OPM, like monetary policy, 
is characterized by a set of objectives that is consistent 
with achieving a sustainable equilibrium. In particu- 
lar, the fiscal authority picks target levels for govern- 
ment expenditures on goods and services and public 
debt as a ratio of GDP. Taxes (net of transfers to house- 
holds) and the budget balance adjust to achieve these 
targets. 


The QPM benefits from conditioning information 
derived from structural models such as the Terms-of- 
Trade Model (TOTMOD) (Macklem 1992, 1993). The 
TOTMOD is a multi-sector, DGEM that is particularly 
useful for analyzing the medium-to-long-run aggre- 
gate and sectoral implications of fluctuations in the 
relative price of resource-based commodity exports. 
Given the importance and prevalence of commodity- 
price fluctuations in recent Canadian history, the 
TOTMOD serves a useful role in informing the staff’s 
judgment. 


The Projection Process—More than 
Just Models 


Models and historical regularities are important 
underpinnings of any pre-emptive policy. Such a 
policy depends on forecasts because you are 
attempting to avoid problems that would occur if 
you failed to act. But judgment is essential too, 
and more so when historical regularities are called 
into question. 


Laurence H. Meyer, Former Governor, United States 
Federal Reserve Board (1997b) 


It is important to note that staff judgment is incorpo- 
rated in all forecasting exercises, especially when 
looking at near-term developments. In particular, the 
staff uses judgment when it can identify an important 
role for factors that have been omitted from the 
model. For instance, suppose that GDP growth turned 
out to be lower than forecast by the economic model. 





9. The slope of the yield curve is defined as the difference between a measure 
of short-term and long-term interest rates, adjusted for a measure of the term 
premium. 


The staff would try to identify the factors responsible, 
make a judgment as to their expected persistence, and 
adjust the model accordingly. If the staff judged that 
the unforecast weakness of real GDP growth was a 
negative demand shock, they would accordingly sub- 
tract from the model’s forecast of demand. The model 
would then translate this reduction in demand into 
weaker inflation pressure that would give rise to a rec- 
ommendation for a lower path of interest rates, every- 
thing else being equal. This approach affords the staff 
the flexibility to modify certain aspects of the forecast, 
while at the same time allowing the model to deter- 
mine the implications of the added judgment in a con- 
sistent manner. 


Another reason to add judgment to the projection can 
arise from the analyses carried out by sectoral experts. 
Since the main models used by Bank staff emphasize 
macro relationships rather than sectoral detail, the 
staff sometimes impose judgment on macro models to 
reflect specific information coming from sectoral spe- 
cialists. The models then forecast the aggregate impli- 
cations of specific sectoral developments. 


In addition to aiding the staff in producing a baseline 
economic projection, models are frequently used to 
generate what are referred to as risk scenarios. These 
“what if” scenarios are forecasts that analyze the mon- 
etary policy implications of an alternative set of 
assumptions for those variables that are determined 
outside the model. For example, suppose Canada has 
just witnessed a rapid and significant fall in the price 
of its natural resource exports. Suppose further that 
the staff have assumed this decline to be temporary in 
the projection but that they are, at the same time, 
highly uncertain about the expected duration of the 
shock. In such a circumstance, a risk scenario could be 
produced that treats the price decline as longer-last- 
ing. This would give the staff an idea of the range of 
possible inflation outcomes and therefore the range of 
appropriate monetary policy responses. Alternative 
scenarios examine the implications for key economic 
variables, such as output growth and inflation, of 
changes in the timing and/or magnitude of interest 
rate changes relative to the staff’s base-case projection. 


As discussed by Macklem (2002) in this issue, infor- 
mation from a wide variety of sources is compiled and 
analyzed in the process of arriving at recommenda- 
tions for monetary policy. Key among these sources is 
the suite of economic models maintained by the 
Bank’s staff. As our knowledge of the economy, not to 
mention the technology of model-building, continues 
to evolve, so will our economic models. 
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The Role of Simple Rules 
in the Conduct of Canadian 


Monetary Policy 





Denise Coté, Jean-Paul Lam, Ying Liu, and Pierre St-Amant, Department of Monetary 


and Financial Analysis 


We would like to dedicate this article to the memory of John Kuszczak, a good friend and colleague, who 
died earlier this year after a courageous battle with cancer. John was a respected economist and valued 
adviser, whose career at the Bank spanned more than twenty years, and was notable for his many contri- 
butions to the Bank's forecasting and research activities. In the months shortly before his death, John 
played a leading role in producing the research and organizing the workshop from which this article 
originates. His sound judgment, dedication, and friendship are sorely missed. 


¢ Simple monetary policy rules (simple rules) have 
several advantages. In particular, their construction 
is straightforward, and the information they yield 
is easy to communicate to policy-makers. In 
addition, they are believed by some to be robust, in 
the sense of generating good results in a variety of 
economic models. 


¢ One criticism levelled against studies purporting 
to demonstrate the robustness of simple rules is 
that the models used to support this conclusion 
are very similar. Recent research at the Bank has 
shown that simple rules are considerably less 
robust when evaluated in a large number of 
models of the Canadian economy. 


e Simple rules are, nevertheless, more robust than 
complex rules and retain the above-mentioned 
advantages. Thus, they can provide policy-makers 
with useful information for the conduct of monetary 
policy. The staff at the Bank of Canada regularly 
simulate several simple rules. 

e¢ More research is needed to determine how much 
weight policy-makers should assign to the 
information yielded by simple rules. 


he Bank of Canada must contend with sev- 

eral sources of uncertainty when deciding on 

the direction of monetary policy. One means 

of accounting for uncertainty and of mitigat- 
ing its impact, is to incorporate projections from a 
variety of different models into the decision-making 
process.’ Another approach, proposed by Levin, Wie- 
land, and Williams (1999) and Taylor (1999), consists 
of using a “simple monetary policy rule” (simple rule) 
or a number of such rules, which yield good results in 
several models. 


We define a simple rule as one that allows the mone- 
tary authority to determine a level for the short-term 
interest rate as a function of a small number of varia- 
bles (at most three or four) observed at the point in 
time at which monetary policy is set. Complex rules 
typically incorporate a larger number of variables, 
some of whose values must be forecast by a model.” 
In keeping with the literature, we say that a simple 
rule is “robust” if it generates good results in a large 
number of models and in response to a variety of 
shocks. 





1. For more on this subject, see the article by Jenkins and Longworth in this 
issue. 


2. Our definition of a simple rule thus excludes rules that rely on forecasts of 
inflation, since they imply using a model to make that forecast. 
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Some authors, such as Levin, Wieland, and Williams, 
having studied the properties of simple rules in vari- 
ous models, conclude that they are robust. However, 
these studies have been criticized, for instance by Het- 
zel (2000), for using models that were too similar. It is 
also worth noting that most studies do not account for 
uncertainty pertaining to the shocks affecting the 
economy and that they use models and data from the 
United States. In contrast, other studies, particularly 
our recent examination of a large number of models of 
the Canadian economy (Coté et al. 2002), find that 
simple rules generally yield results that are decidedly 
worse than those generated by more complex rules in 
the context of specific models, and that their perform- 
ance depends on the type of shock affecting the econ- 
omy. 

This article does three things. First, it provides a brief 
presentation of simple rules.? Second, it discusses the 
literature on the robustness of simple rules. Third, it 
explains how simple rules feed into the conduct of 
monetary policy at the Bank of Canada. 


Simple Monetary Policy Rules 


One popular simple rule is that proposed by John Tay- 
lor in 1993. According to the Taylor rule, the target for 
the policy-determined interest rate responds to three 
variables: the equilibrium interest rate, the contempo- 
raneous deviations of inflation from the target (the 
inflation gap), and the contemporaneous output gap. 
The equilibrium interest rate is the rate that, over the 
longer run, keeps output at potential. The original 
Taylor rule can be expressed mathematically as 


It = hg ot 1.5(1 = T;*) ar 0.5(Yy; 7 y;*), where 1 be ate Te 


and i; is the target for the policy-determined short- 
term interest rate, 1;* is the equilibrium value of that 
interest rate, r;* is 1;* expressed in real terms (that is, 
after inflation), mis the year-over-year inflation rate, 
mT,” is the corresponding inflation target, (1; - 1;*) is the 
inflation gap, y; is the log of real output, y;* is the log 
of real potential output, and (y; - y;*) is the output 
gap." According to the Taylor rule, if inflation was 

1 percentage point above the target, and if there was 
an output gap of 1 per cent, the central bank would set 
its target for the policy-determined short-term interest 
rate 200 basis points above its equilibrium value. 





3. See Armour and Cété (1999-2000) for a more detailed presentation. 


4. Such a rule can also be derived from a simple IS-Phillips curve model. See 
Armour and Cété (1999-2000) for an illustration. 


The parameters associated with the inflation gap and 
the output gap were chosen by Taylor so that the 
equation roughly described the actual behaviour of 
the Federal Reserve in setting its target for the federal 
funds rate. Taylor shows that the parameter associated 
with the inflation gap needs to be greater than one to 
ensure that inflation is stable. The inclusion of the two 
gap terms by Taylor reflects the fact that the Fed aims 
at maintaining a low and stable inflation rate, as well 
as promoting sustainable output growth. The contem- 
poraneous output gap term also brings a forward- 
looking dimension to the policy rule, since it is viewed 
as indicating future changes in inflation. 


In recent years, a number of variants of the Taylor rule 
have been developed. Levin, Wieland, and Williams 
(1999) include a lagged interest rate in the simple rule, 
suggesting that this helps reduce the volatility of out- 
put, inflation, and interest rates in all four of the mod- 
els they examine. Their simple rule can be expressed 
as 


i, = Pip + (L- pl ip + (my - my") + BY - ¥¢*) J, 


where p represents the degree of smoothing. 


Clarida, Gali, and Gertler (1998) estimate reaction 
functions for different countries and show that the 
coefficient on the lagged interest rate is relatively high, 
which implies that, in practice, central banks appear 
to smooth interest rates. Srour (2001) reports similar 
results for Canada.” 


Another important extension of Taylor’s work is the 
open-economy rule proposed by Ball (1999), who 
argues that a rule with an exchange rate term may be 
more appropriate for models of small open econo- 
mies. Ball’s specification is 


i= ip + fly - Me) + (Ye - Ys") + Ay (ep - es") + Ha (ep-1 - 4-1), 


where e; is the nominal exchange rate (an increase in 
the value of this variable means a depreciation of the 
currency) and e;* is the equilibrium exchange rate. In 
his model, Ball specifies the rate of inflation, 7, as 
long-run inflation, a measure of inflation that filters 
out the transitory effects of exchange rate movements. 
Svensson (2000), using a model with forward-looking, 
model-consistent expectations, finds support for this 
type of rule. One limitation of open-economy rules is 





5. The question as to whether central banks smooth interest rates and, if so, 
why, is much debated. This is discussed in Levin, Wieland, and Williams (1999) 
and Srour (2001). 
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the large amount of uncertainty surrounding the esti- 
mation of the equilibrium exchange rate. 


Research on the Robustness of 
Simple Monetary Policy Rules 


Since Taylor’s initial presentation of his much-dis- 
cussed rule, research on simple policy rules has 
exploded. This research has focused primarily on 
comparing the performance of simple rules with that 
of complex and optimal rules and has also investi- 
gated whether, and under what circumstances, simple 
rules are robust.° 


Levin, Wieland, and Williams (1999) 
.... find that complex rules are not 
very robust when evaluated in 
different models. 


Levin, Wieland, and Williams (1999) find that rules 
that include the deviation of inflation from its target, 
the output gap, and the lagged interest rate (interest- 
rate-smoothing rules) are robust to model uncertainty, 
in the sense that they perform nearly as well as the 
optimal or complex rule in each of their four models.’ 
Contrary to simple rules with interest rate smoothing, 
they find that complex rules are not very robust when 
evaluated in different models, since their performance 
tends to deviate substantially from the optimal rule of 
the particular model being tested. The authors argue 
that rules with interest rate smoothing work well in 
their four models because they make future move- 
ments in the short-term interest rate more predictable 
and, hence, allow policy-makers to exert greater influ- 
ence on long-term rates (via the term structure of 
interest rates) and subsequently on output and infla- 
tion. 





6. The methodology underlying most of the research.on policy rules is simple. 
A model, or a number of models, is specified, and the performance of one or 
several simple rules is then evaluated, usually by assuming that the monetary 
authority minimizes a given loss function. This loss function usually consists 
of the variance of inflation around its target and the variance of the output 
gap. The weight assigned to the variance of the output gap is usually smaller 
than the weight assigned to the variance of inflation around its target. 


7. The optimal rule is the one that minimizes the loss function and thereby 
brings key variables of the models close to their target values. Optimal rules 
are often complex because complex rules have enough parameters to take 
into account specificities of the models. 


Taylor (1999) also finds that simple rules, in particular 
Taylor-type rules (rules that react only to deviations of 
inflation from the target and to the output gap), work 
well and are more robust to model uncertainty than 
complex rules. He argues that the findings of the 1998 
NBER conference on monetary policy rules clearly 
support simple rules. He also acknowledges, however, 
that despite the apparent consensus, there are still 
strong disagreements among researchers on several 
issues. Although Levin, Wieland, and Williams (1999) 
find that rules with interest rate smoothing are robust 
and work well in their four models, many other 
researchers have challenged this result. For example, 
in adaptive-expectations models, Rudebusch and 
Svensson (1999) and Ball (1999) find that rules with an 
interest-rate-smoothing term perform poorly and can 
even lead to unstable outcomes. Nevertheless, many 
regard these results as outliers, since the models used 
are not forward looking.® 


Christiano and Gust (1999), however, show that the 
non-robustness of rules with interest rate smoothing, 
and of simple rules in general, does not necessarily 
hinge only on whether the model is backward look- 
ing. Using a forward-looking model that emphasizes 
frictions in financial markets rather than the usual 
price or wage stickiness, Christiano and Gust show 
that certain types of simple policy rules can lead to 
explosive or unstable outcomes. In particular, they 
find that the likelihood of instability increases with 
higher coefficients on the output gap. This result con- 
flicts with the conclusions of Levin, Wieland, and Wil- 
liams who show that a high coefficient on the output 
gap is a necessary condition for stability. Moreover, 
Alvarez, Lucas, and Weber (2001) have also shown 
that a simple policy rule may not be stable in a model 
with segmented financial markets.” These results sug- 
gest that, when frictions in financial markets are taken 
into account, simple rules may not be particularly 
robust. Given model uncertainty, this implies that pol- 
icy-makers should be cautious if they use Taylor-type 
rules in their decision-making process. 


In a recent paper, Hetzel (2000) also challenges the 
result regarding the robustness of simple policy rules. 
He argues that most researchers who evaluate simple 
policy rules have opted for a certain class of models— 





8. In forward-looking models, the expectations that agents hold about the 
future are explicitly determined by the model (model-consistent expectations), 
whereas in adaptive-expectations models they are not. 


9. In models with segmented financial markets, some agents are typically 
excluded or do not have access to financial markets (particularly markets where 
the rates on short-term instruments are determined), at least for some time. 
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models in which the central bank controls inflation by 
manipulating the output gap.!° According to Hetzel, 
since simple policy rules like Taylor’s highlight the 
role of the output gap and observed inflation, these 
types of rules fit naturally in models where the output 
gap plays a central role in explaining the inflationary 
process. It is, therefore, not surprising that many 
researchers have found simple policy rules like 
Taylor’s to be robust, since most have used very 
similar models. 


Most researchers who have analyzed the performance 
and robustness of simple rules have focused on models 
of the U.S economy. Very few have considered the 
Canadian economy. Some exceptions are Amano 
(1998), Srour (2002), Cété and Lam (2001), and 
Armour, Fung, and Maclean (2002). These studies 
cannot really evaluate the robustness of simple rules, 
however, since the performance of these rules is ana- 
lyzed using only one model. 


In papers presented at a recent workshop held at the 
Bank of Canada, we (Cété et al. 2002) analyzed the 
performance of many simple rules in 12 models of the 
Canadian economy. The 12 models considered come 
from several private sector forecasters—Wharton Eco- 
nomic Forecasting Associates (WEFA), Data Resources 
of Canada (DRI), the Conference Board of Canada, and 
the Policy and Economic Analysis Program (PEAP) of 
the Institute for Policy Analysis—as well as from the 
International Monetary Fund (IMF), the Organisation 
for Economic Co-operation and Development (OECD), 
the Department of Finance (two models), and the 
Bank of Canada (three models). 


To test for the robustness of simple policy rules in 
models of the Canadian economy, a different 
approach was taken from that used in other studies." 
First, various types of models were used. Most of the 
models studied give a central role to the output gap in 
the determination of inflation (the “conventional” par- 
adigm). However, money-based models, an open- 
economy, limited-participation model, and a vector- 
error-correction model (VECM) based on the disequi- 
librium between money supply and long-run money 





10. The volume edited by Taylor (1999) contains many models that fit into 
this category. In the models of Ball (1999), Batini and Haldane (1999), and 
Rudebusch and Svensson (1999), the output gap has a central role. The four 
models used by Levin, Wieland, and Williams (1999) are also quite similar, 
since, in all of them, the output gap plays a significant role in the determina- 
tion of inflation. 


11. Our study is similar in spirit to the 1993 project of the Brookings Institu- 
tion, where several policy regimes were evaluated using a large number of 
models. See Bryant, Hooper, and Mann (1993). 
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demand were also considered.!? By considering a 
wide array of models, we have, to some extent, 
responded to Hetzel’s critique and have made it more 
difficult and demanding for policy rules to pass the 
robustness check. Second, with one exception, the 
models considered are used for policy analysis and/or 
forecasting. As a result, careful attention was paid to 
how these models fit the data. Sims (2001) has argued 
that this is an important issue to consider when evalu- 
ating policy rules, something that past studies have 
largely ignored. His argument is compelling, since, if 
policy-makers are to use simple policy rules in con- 
ducting monetary policy, these rules must be tested in 
the models that are actually used for forecasting and / 
or policy simulations. The third distinct feature of our 
work relates to shock uncertainty. Past studies on sim- 
ple policy rules have tested their robustness with 
regard to model uncertainty only. 


Using this wide array of models,we find that simple 
policy rules are not particularly robust. When these 
rules are tested in several models, their performance 
tends to deviate substantially from the optimal or 
base-case rule of the model tested.’ In particular, we 
find that interest-rate-smoothing rules, as well as rules 
that respond aggressively both to the deviation of 
inflation from the target and to the output gap, are 
the least robust, since they often induce substantial 
volatility in output and inflation and are even unstable 
in many models. In fact, of the numerous simple rules 
evaluated, we find that only four simple rules are stable 
in all models. Thus, unlike Levin, Wieland, and Wil- 
liams, we do not find any strong evidence that simple 
policy rules are very robust and/or perform nearly as 
well as optimal or complex rules. 


We find that rules with interest rate smoothing work 
well only in models that give an active role to money. 
However, these rules work well not because smooth 
movements in short-term rates allow policy-makers to 
exert more influence on long-term rates but because of 
other factors, such as the persistence of the money gap 
in the case of the M1-VECM and the fact that rules with 
smoothing prevent expectations from becoming 





12. Even under the “conventional” paradigm, there are important differences 
between the various models. Uncertainty is captured, in particular, by alter- 
native channels through which monetary policy affects the economy (short- 
term interest rates or the yield curve), by differences in the inflation process 
(linear/non-linear Phillips curve), by alternative expectations processes 
(backward- or forward-looking expectations), and by the sensitivity of output 
and inflation to changes in interest rates. 


13. As previously noted, an optimal rule is one that minimizes the loss func- 
tion. The base-case rule refers to the existing reaction function of the model. It 
may or may not be optimal. 


self-fulfilling in the limited-participation model. We 

also find that rules with interest rate smoothing tend 
to perform poorly or are unstable in more backward- 
looking models, thus providing support for the find- 


ings of Ball (1999) and Rudebusch and Svensson (1999). 


We do not find any strong evidence 
that simple policy rules are very 
robust. 


Even though we do not find a robust rule, we never- 
theless present evidence that a simple rule that places 
a weight of 2.0 on the deviations of inflation from the 
target and a weight of 0.5 on the output gap performs 
relatively well in a particular set of models. We argue, 
however, that if the group of models is broadened, 
this simple rule no longer appears to be very robust, 
since its performance can deviate substantially from 
the base-case rules of some models. In particular, 

we show that this rule performs poorly in a limited- 
participation model, a finding similar to that of 
Christiano and Gust (1999). 


We also find that simple rules are not particularly 
robust to the nature of shocks. Our results indicate 
that some rules perform well under some shocks in 
some models but do not perform well when other 
shocks are simulated using the same model.'* These 
findings are similar to those of Srour (2002), who shows 
that it is not feasible to design a rule that would be 
robust to all the shocks that could affect the economy. 
Nevertheless, Srour argues that one can still use the 
same rule if the focus is limited to demand and supply 
shocks. But, using the same rule when all possible 
shocks are considered would clearly lead to subopti- 
mal outcomes. 


Like many other researchers, we find that rules that 
react exclusively to the deviations of inflation from 
its target and to the output gap often outperform 
rules that also include the exchange rate. In those 
models where open-economy rules lead to an 
improvement in the loss function, the gains are very 
small. There are several possible explanations for the 





14. Finding a rule that is robust to shock uncertainty may not necessarily be 
useful for policy-makers. If current and future shocks are unknown, one has 
to choose a rule that will perform well given the expected distribution of 
shocks and not with respect to a specific shock. 


poor performance of open-economy rules in models of 
the Canadian economy. In particular, in most of the 
models considered, the exchange rate acts as a shock 
absorber and thus plays a central role in stabilizing 
the economy from shocks. As a result, any attempt 

on the part of the central bank to smooth fluctuations 
in the exchange rate impedes the adjustment process 
of the economy and thus introduces more volatility 
into the economy.!° 


Although Levin, Wieland, and Williams (1999), Taylor 
(1999), and other researchers have argued that simple 
policy rules are robust to model uncertainty, our work 
casts serious doubt on this claim. Past studies may 
have considered models that are too similar to each 
other. As a result, establishing robustness was not par- 
ticularly difficult. In our study, when a more diverse 
set of models is considered, simple rules do not pass 
this robustness check. 


One major drawback of all the studies mentioned 
above, including our own, is their reliance on ex post 
revised data instead of real-time data to calculate the 
output gap, an important input in any simple policy 
rule.!© Several authors, most notably, Orphanides 
(2001) and Kozicki (1999), have shown that the policy 
recommendations from a Taylor rule that uses a mea- 
surement of the output gap based on real-time data 
can differ dramatically from those based on ex post 
revised data. 


Simple Monetary Policy Rules Used 
at the Bank of Canada 


There is considerable uncertainty regarding the struc- 
ture of the Canadian economy and the shocks affect- 
ing that economy. Consequently, advice regarding 
monetary policy should be based not solely on one 
characterization of the economy, but rather on several 
alternative viewpoints. Accordingly, the Bank of Can- 
ada uses information from more than one model to 
conduct monetary policy. 


Most models used at the Bank in conducting mone- 
tary policy embody monetary policy feedback rules. 
Under these rules, the monetary authorities respond 
in a systematic way to deviations between the actual 
or forecast values and the target levels of the variables 
considered. While these rules differ in many respects, 





15. This is consistent with the conclusions reached by Djoudad et al. (2001) 
and Djoudad, Gauthier, and St-Amant (2001), who use different methodologies. 


16. Real-time data are those that are available to policy-makers at the time 
when policy decisions are being made. 
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they all embody the Bank’s primary policy objective of 
achieving a target rate for inflation of 2 per cent. 


Advice regarding monetary policy 
should be based not solely on one 
characterization of the economy, but 
rather on several alternative 
viewpoints. 


The monetary policy rules considered at the Bank are 
“forward looking,” albeit in different ways (Selody 
2002). Because monetary policy actions take time to 
work, forecasting the factors that will influence the 
future rate of inflation is essential in order to deter- 
mine the appropriate policy actions required today to 
keep the future rate of inflation at its target of 2 per cent. 
Forward-looking policy rules allow the monetary 
authorities to anticipate future inflation and to react 
to inflationary shocks in a timely manner. Monetary 
policy rules can, however, anticipate future inflation 
in different ways. 


One way of embodying forward-looking behaviour in 
a monetary policy rule is to include the forecast values 
for inflation that come directly from an economic 
model. This type of feedback rule is called an inflation- 
forecast-based rule (IFB). An alternative way of incor- 
porating forward-looking behaviour in a monetary 
policy rule is to use current values of variables that are 
believed to be good indicators of future inflation such 
as the output gap, the yield spread, and money 
growth. As noted earlier, when only a few such indi- 
cators of inflationary pressures are used, this type of 
feedback rule is called a simple monetary policy rule. 


Inflation-forecast-based rules have the advantage of 
providing a direct link in a model between the policy 
instrument and the expected deviation of inflation 
from its target. These rules have also been found to 
perform well in certain models, such as in the Quar- 
terly Projection Model (QPM), the Bank of Canada’s 
main model for economic projection.!” Nevertheless, 
because these rules are usually fine-tuned to account 
for the specific dynamics of a particular model, they 
tend to be very sensitive to the peculiarities of that 
model and are therefore less robust across a group of 





17. See Coletti and Murchison in this issue. 


models than simple rules.!® Simple rules use current 
variables that can predict future inflation. This makes 
them more robust, since the indicator variables are 
less dependent on the structure of the model and tend 
to work well in models that rely on the same economic 
paradigm. 


The QPM uses an IFB rule for policy recommendations. 
This rule sets the value of the yield curve gap’’ as a 
function of the core inflation gap, the current output 
gap, and the lag of the yield curve gap. The core infla- 
tion gap is the difference between the core inflation 
rate forecast by the model at a six- to seven-quarter 
horizon and the inflation target of 2 per cent. Target- 
ing at this horizon tends to reduce the variability of 
inflation and output and is consistent with the forward- 
looking behaviour of private agents in the model. The 
output-gap term reduces output variability by allow- 
ing the monetary authorities to distinguish between 
price shocks and demand shocks. Although this IFB 
rule uses few determinants, it is not considered a sim- 
ple rule according to our definition because it depends 
on the model’s forecast of inflation. 


Although the base-case staff projection conducted 
with the QPM is developed with the IFB rule described 
above, simple rules have also been used in the QPM. 
Following the work by Armour, Fung, and Maclean 
(2002), one particular simple rule was chosen for regu- 
lar use in the projection exercise as an alternative 
monetary policy rule. It takes the following form: 


ly - ie ae 3.0(1; = T;*) aha 0.5(y; = yt") : 


This rule sets the value of the nominal short-term 
interest rate relative to its equilibrium value as a func- 
tion of the deviation of current core inflation from the 
inflation target and the current output gap. It is thus 
very similar to the original Taylor rule but responds 
more agressively to the inflation gap. The coefficients 
of 3.0 and 0.5 were chosen such that the rule performs 
well in the QPM. We find that this simple rule per- 
forms relatively well in models where the movements 
of inflation tend to be less sensitive to interest rate 
changes. It performs poorly in various other models, 
however. 


In the Bank’s projection exercise, monetary and 
credit aggregates are also analyzed for their leading 





18. See Amano, Coletti, and Macklem (1999). 


19. The gap between the 3-month minus 10-year interest rate spread and its 
equilibrium value. 
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information about growth in spending and inflation. 
The M1-Vector-Error-Correction Model (M1-VECM) 
(Adam and Hendry 2000), another model in use at the 
Bank, formalizes the role played by the monetary 
aggregates in determining future inflation. The M1- 
VECM uses an estimated monetary policy rule for pol- 
icy recommendations. This rule embodies many indi- 
cator variables such as money growth, inflation, 
output growth, the output gap, the exchange rate, the 
U.S. short-term interest rate, and lags of these indica- 
tors. This complex monetary policy rule, while not 
optimal, has been shown to perform better than any 
simple rule in this model (Cété and Lam 2001). 


As a result of our recent work (Cété et al. 2002), one 
particular simple rule was chosen for regular use in 
the Bank’s projection exercise. It takes the following 
form: 


ip = 1p" + 2.0(m, - my") + O.5(Yt - yp") - 


The weight assigned to deviations from the inflation 
target is larger than that used in the Taylor rule but 
smaller than that in the QPM simple rule. Policy rec- 
ommendations based on this simple rule are obtained 
by using current values for core inflation and real out- 
put and, as such, are model-independent. Private sec- 
tor forecasts for inflation and output can be used in 
developing a projected path for the policy rate, so that 
projected interest rates are not dependent on forecasts 
from the models used at the Bank. Economists at the 
Bank also use forecasts from the OPM to assess the dif- 
ferences in policy advice resulting from differences in 
economic outlook between private sector forecasters 
and Bank of Canada staff. Our simple rule is also 
simulated within the QPM (replacing the IFB rule) to 


assess the magnitude of the feedback between the pol- 
icy rule and a model, which is quite forward looking. 


Currently, a low weight is given to the advice coming 
from these simple rules, because we have found that 
they are not as robust as was suggested in the earlier 
literature and also because this research is still at an 
early stage. As well, policy-makers may have strong 
prior beliefs about which specific models capture the 
current economic reality and thus may be less con- 
cerned with robustness across a wide range of models. 
Nevertheless, this does not imply that simple policy 
rules have no role to play in the conduct of monetary 
policy. Since simple monetary policy rules have signif- 
icant advantages, including the fact that they provide 
a useful benchmark against which to gauge interest 
rate recommendations coming from other sources and 
the fact that they are probably more robust than com- 
plex rules, it is worth investigating when and how 
these simple rules can be useful. It is therefore pos- 
sible that simple monetary policy rules will be given 
increased weight as economists conduct more 
research on their properties. 


Even if simple monetary policy rules were given more 
weight in the future, advice on monetary policy 
would not rely solely on the recommendations of 
monetary policy rules.” In fact, the analysis presented 
to the Governing Council in preparation for a fixed 
action date is not derived solely from forecasting 
models with well-identified monetary policy rules. 
The monetary authority must survey the entire eco- 
nomic and financial spectrum in conducting monetary 
policy. This involves considering all relevant informa- 
tion in order to have the best possible understanding 
of what is happening in the economy. 





20. See Longworth and Freedman (2000) and Macklem in this issue. 


Dee 
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Speeches 


Introduction 


This issue of the Review features two recent speeches made by the Governor. In the first, made in May to the 
Canadian Club of Ottawa and the Canadian Institute of International Affairs, the Governor discussed the 
recent progress made in strengthening the international financial architecture. In the second, presented to the 
Greater Halifax Partnership in June, he addressed the importance of trust and transparency to the efficient 
operation of financial markets. 


Other speeches made by the Governor since the beginning of the year can be found on the Bank’s Web site at 
<http:/ /www.bankofcanada.ca> and include 


24 July 


24 May 


9 May 

30 April 
26 April 
24 April 


12 March 


31 January 


29 January 
23 January 


5 January 


Opening Statement for the release of the Monetary Policy Report Update 


Convocation address to the graduating class of the Faculty of Engineering, 
Queen’s University 


Remarks at a luncheon at the Canadian Consul General's residence, Chicago Illinois 
Opening Statement before the Senate Committee on Banking, Trade, and Commerce 
The Donald Gow Lecture to the School of Policy Studies, Queen’s University 


Opening Statement for the release of the Monetary Policy Report 


Presented to la Chambre de Commerce France-Canada and Les Canadiens en Europe. 
The Governor’s first major speech outside North America, in which he reviewed 
some of the crucial choices that Canada has made in establishing its 

monetary policy framework. 


Remarks at a meeting in New York with Canadian banks and the 
investment community 


Presented to the Saskatoon and District Chamber of Commerce 
Opening Statement for the release of the Monetary Policy Report Update 
Remarks for the Central Bank Governors’ Panel on Inflation Targeting 


at a joint session of The American Economic Association and the 
North American Economics and Finance Association, Atlanta, Georgia 
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International Financial Architecture 
and the Resolution of Financial 


Crises 





Remarks by David Dodge 

Governor of the Bank of Canada 

to the Canadian Club of Ottawa and 

the Canadian Institute of International Affairs 
Ottawa, Ontario 

14 May 2002 


Bank of Canada’s contribution to international 
financial stability and the resolution of financial 


] am pleased to be here today to talk about the 
crises. 


The preamble to the Bank of Canada Act calls on us to 
promote the economic and financial welfare of Canada. 
In this context, we aim to foster good economic per- 
formance through monetary stability—that is to say, 
through low, stable, and predictable inflation. But no 
market economy can function properly unless it is 
also supported by an efficient and stable financial 
system. Sound financial institutions, a robust infra- 
structure, and well-functioning financial markets are 
necessary to facilitate transactions and to properly 
channel savings into investments. 


This is true for Canada’s domestic economy. But in 
today’s interconnected world, it is equally true for the 
global economy. Recent experience has shown that 
world events can have serious repercussions on 
national financial markets, including ours, and indeed 
on our entire economy. The Mexican crisis of 1994-95 
and the Asian and Russian crises of 1997-98 are cases 
in point. In both instances, Canada was sideswiped. 
And while the recent acute economic and social prob- 
lems in Argentina have not had a major economic 
impact beyond that country’s borders, they have 
nevertheless had implications for Canadian banks 
operating in, or holding claims on, Argentina. 


So Canadians have more than a passing interest in a 
healthy global financial environment. Sound macro- 
economic policies and sound financial systems across 
all countries are becoming even more important as the 
world becomes more and more integrated. 


The episodes of financial stress that the world has 
experienced in recent years have revealed weaknesses 
in the foundation of the international financial archi- 
tecture. Those problems have to be addressed, and the 
foundation fortified, if we want to reduce the inci- 
dence and the impact of global financial disturbances. 


In the aftermath of the crises of the late 1990s, the 
international community has acted to identify and to 
begin to deal with financial vulnerabilities. 


Canadians have been actively involved in this work. 
And we at the Bank of Canada have played our part. 
The Bank participates in several international forums 
where issues of financial stability are being debated. 
And we work closely with others to strengthen the 
international financial architecture by developing 
frameworks for the prevention, management, and 
resolution of crises. 


Today, I would like to update you on some of the 
progress that has been made to date and on what 
remains to be done. But before doing that, it is important 
to briefly review the lessons we have learned, or ought 
to have learned, from recent financial disturbances. 


Crisis Prevention—Lessons and 
Progress 

What are some of the factors that led to the serious 
problems experienced by Mexico, a number of South- 


east Asian countries, Russia, Brazil, and, more 
recently, Argentina? 
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In various combinations, there were large current 
account and fiscal deficits, heavy reliance on short- 
term borrowing, weak banking systems, poor risk 
management, overvalued exchange rates, and lack of 
transparency in fiscal, monetary, and financial policies. 
Moreover, the presumption that the international 
community would come to the rescue if things turned 
sour, appeared to offer some form of protection to 
emerging-market borrowers and lenders. This dis- 
torted market signals and encouraged overborrowing 
and overlending. 


So what has been done, and what can be done, to min- 
imize the risks of future crises? 


A sound macroeconomic policy framework 


It is now broadly recognized that sound and credible 
macroeconomic policies are the best defence against 
financial crises. As we know from our own experience 
in Canada, this means a fiscal policy focused on keeping 
public sector deficits and debts on a sustainable track 
and a monetary policy focused on keeping inflation 
low and stable. 


Sound and credible macroeconomic 
policies are the best defence against 
financial crises. 


A viable macroeconomic framework for growth requires 
that both fiscal and monetary policies be credible. But 
many emerging-market countries lacked credibility. 
To provide an anchor for their policy framework, they 
chose to peg their currencies to another major interna- 
tional currency or a basket of currencies. 


But a peg can only provide temporary credibility. And 
when countries fail to develop appropriate fiscal, 
monetary, and regulatory policies, even small economic 
shocks can put pressure on the peg. Markets can then 
begin to question the authorities’ commitment to the 
peg, and domestic and foreign investors can rush for 
the exits, triggering a crisis. In fact, that is exactly 
what happened in those economies that ended up in 
trouble during the past decade. 


So, many of these countries were forced to abandon 
the peg as an anchor and had to opt for a flexible 
exchange rate. But an anchor is still needed. Other- 
wise, the freedom of the currency to float could 


undermine confidence in its value, both at home and 
on world markets. Targets for domestic inflation pro- 
vide such an anchor for the currency. 


In the last few years, a growing number of emerging- 
market economies have moved to flexible exchange 
rate regimes, and have also adopted inflation targets. 
In several cases, Canada has played an important role 
in that process. Because of our long experience with 
flexible exchange rates and our strong reputation in 
inflation-targeting, several emerging-market central 
banks have asked for the Bank of Canada’s assistance 
in developing and operating frameworks based on 
inflation targets. 


A robust financial infrastructure 


Another important lesson drawn from recent crises is 
the need for a strong financial infrastructure. 


[There is also a] need for a strong 
financial infrastructure. 


Weak banking systems were at the heart of nearly 
every one of the recent financial crises. To perform 
well their important role of intermediating between 
lenders and borrowers, banks and other financial 
institutions need to work within a strong frame- 
work—a framework distinguished by clear account- 
ing and disclosure standards, appropriate regulatory 
and supervisory practices, and well-defined bank- 
ruptcy rules. In many cases, these institutional 
arrangements were found wanting. 


The international community has done a lot to con- 
tribute to the strengthening of financial systems in 
emerging-market economies and to improve risk 
management in major industrial countries. Inter- 
national groups, such as the Bank for International 
Settlements (BIS), the International Monetary Fund 
(IMF), the Group of Twenty (G-20), and the Financial 
Stability Forum (FSF), have worked hard to establish 
globally accepted guideposts—codes and standards— 
for the sound operation of financial institutions and 
systems. 


But guideposts are not much use if they are not 
followed. So it was also essential to develop the means 
for assessing adherence to key standards and for pub- 
lic disclosure of important economic and financial 
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information. If there is a lasting lesson in recent 
history, it is that we need greater transparency. Better 
and more timely data should lead to more informed 
judgments about how risky certain investments are. 
And this should help avoid the crises that can be set 
off by the sudden revelation of problems. 


As I said earlier, the Bank of Canada and the Govern- 
ment of Canada have fully participated in, and con- 
tributed to, many of these initiatives. I would highlight, 
in particular, our involvement with the FSF and with 
the G-20, until recently chaired by Finance Minister 
Paul Martin. The Office of the Superintendent of 
Financial Institutions and provincial securities com- 
missions have also been working with the FSF and 
with the BIS to identify system-wide weaknesses and 
to develop worldwide financial standards and codes. 


The Bank of Canada, together with the Bank of 
England, has also been promoting the idea of clear, 
upfront limits on official lending (that is, lending from 
international financial institutions, such as the IMF) as 
a means of conditioning the expectations of creditors 
and borrowers and thus helping to prevent crises. I 
will have more to say about this in a moment. 


Before I move on, let me add that, in the context of 
assessments of how well countries are doing in 
strengthening their financial systems, Canada was the 
first industrial country to place its financial system 
under IMF scrutiny. And we passed with flying colours. 
Of course, this does not mean that we can afford to 
rest on our laurels. On the contrary, it is vital that we 
continue to look for ways to improve the efficiency 
and soundness of our national financial systems. 


Crisis Management and Resolution: 
A Work in Progress with Lots Still to Do 


As you can see, important preventative actions have 
been taken to reduce the risk of future crises. 


But of course, even with the best preventative efforts, 
we will not totally eliminate the possibility that, from 
time to time, there will be a crisis in some part of the 
world because of one shock or another. As I said 
before, when there is a shock, national macroeconomic 
policies must be adjusted in response. But this takes 
time. And where policies are not particularly credible 
and markets are getting jittery, the prospect of adjust- 
ment down the road may not be enough to restore 
confidence in the short run. So domestic and foreign 
investors and creditors may have a strong incentive to 
pull their funds out of the affected country. This could 
precipitate a crisis. 


If creditors can be encouraged to stay put and to 
negotiate a solution in an orderly fashion, it would be 
in their collective interest as well as that of the whole 
international community. But how can this best be 
accomplished? 


This has proven to be a rather contentious issue, with 
the debate centred on the proper roles and responsi- 
bilities of the official and private sectors in crisis man- 
agement and resolution. The key question here is how 
much emergency assistance should be presumed to be 
available from the official sector and how much 
should be left for private debtors and creditors to sort 
out by themselves. 


Traditionally, the IMF has been the main provider of 
emergency official assistance to a country that runs 
into financial difficulties. But IMF resources are lim- 
ited. And when debtors or creditors presume that 
there will be large official bailouts, there is the possi- 
bility of “moral hazard”—debtors have less incentive 
to make adjustments, and creditors feel less pressed to 
use effective risk management. More importantly, 
with no limits on official money, there is less motivation 
for creditors to be careful with risk assessment when 
loans are made. And there is little motivation for early, 
serious discussions between a debtor and its creditors 
when problems begin to arise. In fact, the only serious 
motivation comes when the crisis is full-blown and 
official money runs out. Clear limits would encourage 
better risk assessment, earlier negotiations, and con- 
ceivably, a quicker and more orderly resolution of the 
crisis. 


Clear limits [on official assistance] 
would encourage better risk 
assessment, earlier negotiations, and 
conceivably, a quicker and more 
orderly resolution of the crisis. 


Of course, one could eliminate official assistance 
altogether and leave debtors and creditors to work it 
all out on their own. But with no official lending, dis- 
orderly defaults could occur more frequently, resulting 
in unnecessary output losses and financial-system 
disruptions in the affected countries and elsewhere. 
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Over the past couple of years, the Bank of Canada and 
the Bank of England together have developed a “middle 
ground” approach, designed to encourage private 
lenders to work closely with debtors to find timely, 
orderly solutions. 


In our joint work with the Bank of England, we set out 
a framework for the resolution of international financial 
crises. This framework has three basic elements. First, 
official assistance should be limited, and the limits 
should be well known in advance. (These limits are 
often referred to as the “presumptive limits.”) The 
second key element of our approach is the possibility 
of exceptional official lending in the unlikely event 
that a crisis threatens global financial stability. But 
such lending would be based on explicit criteria and 
procedures. Third, it is recognized that, under certain 
conditions, an orderly standstill (that is, a temporary 
suspension of debt-service payments) may be appro- 
priate to give distressed debtors some time to take 
steps, including debt rescheduling, to address their 
problems. In addition, the framework encourages 
greater use of what is known as “collective-action 
clauses.” These clauses are intended to discourage 
“rogue” creditors from blocking or rejecting a reason- 
able offer for debt restructuring. 


Such a framework, by providing greater clarity 
upfront about the size and terms of the official assist- 
ance available, allows debtors and creditors to form 
more realistic expectations. In so doing, it helps to 
prevent crises; and, should they occur, it creates the 
right incentives for their timely resolution. 


In many international forums—IMF, G-20, G-7— 
Canada has been working hard to encourage the 
adoption of such a framework. And last month, G-7 
finance ministers and central bank governors adopted 
an Action Plan that aims to address many of these 
issues. The current problems in Argentina have served 
as a catalyst to refocus the attention of the interna- 
tional community on what was needed “to increase 
the predictability and reduce the uncertainty about 
official policy actions in the emerging markets.” 


The G-7 Action Plan identifies the key elements of a 
successful framework for crisis prevention and resolu- 
tion, and how these elements fit together to help align 
incentives for debtors and creditors. First, it recognizes 
the need for limits on official lending. Second, it recog- 
nizes the need for rules in loan contracts to allow a 
cooling-off or standstill period and prevent small 
groups of creditors from blocking a reasonable 


restructuring deal. The Plan also encourages the IMF 
to continue its important work to find some mecha- 

nisms for sovereign debt restructuring analogous to 

domestic corporate bankruptcy procedures, such as 

Chapter 11 in the United States and the Companies’ 

Creditors Arrangement Act (CCAA) in Canada. 


The G-7 countries have pledged to work with borrow- 
ers and creditors to make sure that these ideas can be 
effectively put into practice. Clearly, a lot more needs 
to be done, including work on operational and legal 
issues. But let us not lose sight of why this work is 
important. The Action Plan, by helping to reduce the 
incidence of financial crises and to better resolve them 
when they do occur, will create conditions that 
encourage sustained and sustainable growth of private 
investment in emerging-market countries, thus help- 
ing to raise their living standards. 


Concluding Thoughts 


To conclude, considerable progress has been made 
in defining the elements of a strategy to reduce the 
incidence of crises in the future. 


When it comes to crisis management and resolution, 
the international community is still hard at work. Many 
issues on how to put in place a framework for promot- 
ing orderly debt restructuring remain outstanding. 
But significant progress is being made. 


The stakes are high—not only because 
of the economic costs, but because of 
the social costs and the human 
suffering caused by financial crises. 
And, in an increasingly integrated 
world, more than ever, we are all in 
this together. 

a 


The stakes are high—not only because of the economic 
costs, but because of the social costs and the human 
suffering caused by financial crises. And, in an 
increasingly integrated world, more than ever, we are 
all in this together. 





42 BANK OF CANADA REVIEW ® SUMMER 2002 


Trust, Transparency, and Financial 


Markets 


Remarks by David Dodge 
Governor of the Bank of Canada 
to the Greater Halifax Partnership 
Halifax, Nova Scotia 

11 June 2002 


hank you for the invitation to speak to you 
today. It is a pleasure to come to Halifax and 
see the exciting things happening in this city 
and this province. I'd like to congratulate the 
Greater Halifax Partnership for its role in community 
development. You have been recognized for your out- 
standing work in community economic growth, and 
your innovative approach makes this partnership a 
model for private and public sector co-operation. 


Financial Market Efficiency 


My remarks today will concentrate on two themes. 
Later on, I want to talk a bit about the Bank of Can- 
ada’s view of the economy. 


But first, I would like to address an important subject; 
that is, how to promote the efficient operation of Can- 
ada’s financial markets. Rather than approaching this 
topic in a detailed, technical way, I want to speak 
about two qualities that are essential to their efficient 
operation: trust and transparency. 


Let me take a few minutes to describe why these qual- 
ities are important to the Bank. I think this can provide 
a good illustration as to why these same qualities are 
equally important for the private sector, particularly 
in light of Enron, and related questions about corpo- 
rate practices. 


I will start with a quick definition of what I mean by 
trust. It’s a term that’s closely related to two other 
very important words: confidence and credibility. 
Trust, as I will use the term today, is more than a 
simple belief in something or someone without 


supporting evidence. Trust is what develops when a 
group of people share an understanding that the rules 
for behaviour governing their system or society work 
well and make things better for everyone. With trust, 
less effort is expended in keeping tabs on others, so 
systems can run more efficiently. With trust, people 
can develop confidence that others will, in fact, do what 
they say they will do. And over time, as trust builds, 
so does the credibility of those who are trustworthy. 


I can tell you from our own experience that trust is an 
important enabler for all of the Bank of Canada’s key 
functions. And nowhere is this more true or more rele- 
vant than in the conduct of monetary policy. We have 
worked hard over the past decade or so to build up 
trust in our policy of explicit inflation targets. And this 
effort has been bolstered by our moves towards 
greater transparency. 


The Economic Benefits of 
Establishing Trust 


During the 1970s and 1980s, the Bank of Canada had 
ample experience with operating in an environment 
where Canadians had significantly less confidence in 
the Bank’s ability to safeguard the domestic value of 
the currency. Inflation was choppy and unpredictable, 
and the Bank of Canada was struggling to come up 
with an appropriate anchor for monetary policy. How- 
ever, in recent years, Canadians have gained confi- 
dence that we will keep inflation low, stable, and 
predictable, thanks to our system of explicit inflation 
targets and our success in meeting them. This trust 
can be thought of as a kind of social capital—a shared 
asset that benefits everyone, including the central 
bank. This capital is very valuable and must not be 
squandered. 


What does this have to do with efficiency? Quite a bit. 
If you think back to the 1970s and 1980s, people spent 
a great deal of time and effort trying to hedge against 
inflation. Resources that should have been put to more 
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productive uses were spent devising ways to protect 
the value of savings. 


Trust can be thought of as a kind of 
social capital—a shared asset that 
benefits everyone, including the 
central bank. This capital is very 
valuable and must not be squandered. 


Then, in 1991, the Government of Canada and the 
Bank agreed on a system of explicit inflation-control 
targets. As you may know, under the current agree- 
ment our target is the 2 per cent midpoint of a 1 to 

3 per cent band for the total consumer price index. 
Since we adopted this inflation-control system we 
have been consistently successful in meeting the tar- 
get. As a result, inflation expectations have fallen in 
line with the target and are now well anchored, not 
just for the near term, but well into the future. 


With this trust in place, this social capital earned, the 
list of economic benefits for Canada is long indeed. 
Less time, energy, and money are being spent on pro- 
tecting oneself against inflation. Labour and financial 
contracts have lengthened, while the amount of time 
lost to strikes and lockouts has dropped. 


What is more, the dynamics of the inflation process 
have been changed, to the point that inflation itself 
has become much more stable and predictable. Infla- 
tion expectations are less vulnerable to swings in the 
external value of the Canadian dollar, and to changes 
in key energy prices. 


All this allows the Bank to conduct monetary policy 
more easily. And it allows financial markets and busi- 
nesses to operate more efficiently. 


Of course, the economy has also undergone a number 
of other necessary changes, including a massive 
restructuring of the private sector and a restoration of 
fiscal health. Together, these changes have led to better 
economic performance. 


Transparency Supports the System 


Before I move on, I want to say a few words about 
transparency. Like many other major central banks, 
we have embraced the notion that it is better for the 


conduct of monetary policy if people can understand 
what their central bank is thinking and why. 


The Bank of Canada has dramatically increased the 
number of opportunities for updating Canadians on 
the economic outlook. We use our four Monetary Policy 
Reports and Updates, as well our eight fixed announce- 
ment dates each year, to share our thinking on the 
economy. We want Canadians to have a good grasp of 
what our goals are and of the framework we use to 
achieve those goals. 


Our explicit inflation target gives Canadians a yard- 
stick for measuring how their central bank is doing. In 
our view, the less flexible the yardstick, the better. It is 
one thing to have a goal of “low inflation” or “price 
stability.” But the Bank and the Government of Canada 
agree that it is much more effective to have an explicit 
target for inflation so people know if we are meeting 
our commitment. So the result of all this effort at 
increased transparency is to give people a clear yard- 
stick they can use to measure performance. 


It's a lot easier to have trust in an 
institution if it 1s open about its goals 
and strategies, and if it offers a clear 

way to measure its performance. 


All of this enhances the Bank’s accountability and 
reinforces the trust we have fostered through inflation 
targeting. After all, it’s a lot easier to have trust in an 
institution if it is open about its goals and strategies, 
and if it offers a clear way to measure its performance. 


Trust and the Private Sector 


This is relevant not just to central banks but to the 
entire business and financial community. Trustworthy 
business standards are one of the most important 
forms of social capital. Trust is paramount to the effi- 
cient operation of financial markets. And financial 
markets are a key ingredient of a well-functioning 
economy. 


This trust includes confidence in the players involved— 
the people who run the companies, and those who 
watch them. It also includes trust that the information 
required to make sound investment decisions is dis- 
closed fully and accurately. Moreover, the disclosure 
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must be fair—there must be confidence that insiders 
are not trading on information not available to every- 
one. Only when all these components of trust are in 
place can we have healthy, efficient financial markets 
that benefit everybody. 


Generally speaking, these components are in place in 
Canada. But the Enron collapse in the United States 
reminds us here that we cannot be complacent about 
our own situation. 


So what is lost when something like Enron occurs? 
Skepticism sets in about the truthfulness of routine 
financial disclosures. Companies find it more expen- 
sive to raise funds because once trust is broken, fewer 
investors are willing to participate, and those who 
remain demand a premium for the increased risk of 
being misled. A lack of reliable information also leads 
investors to make poor investment decisions, so capital 
is misallocated. In short, financial markets operate less 
efficiently, with fewer benefits for everyone. 


Avoiding a widespread loss of trust requires a system- 
atic and coordinated effort to fix the flaws and weak- 
nesses that can undermine investor confidence. 


It is important that there be a set of reasonable rules— 
so that chief executives, boards, and their auditors 
truly and fairly disclose the financial position of 
public companies—and that the investing public can 
rely on the truth, fairness, and completeness of that 
disclosure. 


Now, in spite of the specific flaws that the Enron col- 
lapse has revealed, it has become clear that much of 
the public’s confidence in the efficient operation of 
financial markets remains intact. But we must con- 
tinue to be vigilant. 


Restoring Confidence 

Financial statements form the foundation on which 
financial markets operate. I have already spoken of 
the way that a clear yardstick has helped the Bank 
improve its transparency. The same idea holds true for 
financial statements. Clear and accurate corporate 
reporting, together with other reliable information for 
investors, are essential. Equally importantly, informa- 
tion must be presented in a straightforward manner. 
Earnings reports should be used to disclose informa- 
tion, not bury it. We can’t pretend that hundreds of 
complicated pages lead to the type of disclosure that 
facilitates efficiency. 


Next, confidence must be constantly earned by corpo- 
rate managers and directors, auditors, analysts and 
investment advisers, rating agencies and regulators. 


Reputations have been threatened by events like 
Enron, and by the suspicion that some insiders have 
been feathering their nests at the expense of share- 
holders. Obviously, it is wrong for analysts who 
actively own shares in a firm to use their assessments 
to promote that firm. But there can be more subtle 
conflicts of interest that don’t involve illegal or fraud- 
ulent activity—for example, auditors who are not 
truly independent of the companies they audit. 


Risk assessment is another issue that needs more 
attention, particularly by companies outside the financial 
sector. This involves more than just listing in a financial 
filing all the things that could go wrong. Companies 
need to tell investors how they are handling both the 
external risks that they face and the risks they have 
chosen to take on as part of their business strategy. 
After all, investors are required to sign a form that 
tells their broker about their risk tolerance before they 
buy a stock. Surely then, the company issuing that 
stock should be able to give those investors some honest 
disclosure of their assessment of the risks involved in 
that investment. 


If it is determined that new rules need 
to be written, they must not be 
picayune regulations that simply give 
the unscrupulous a roadmap to evade 
the spirit of the rules. 


The fallout from Enron has prompted debate about 
the need for tougher financial market rules. If it is 
determined that new rules need to be written, they 
must not be picayune regulations that simply give the 
unscrupulous a roadmap to evade the spirit of the 
rules. It is the observance of the spirit as well as the 
letter of the regulations that we all must aspire to 
achieve. 


And when unscrupulous market participants or prac- 
tices are revealed, authorities must come down on 
them with full force. To do otherwise is to do markets 
a disservice. Only strict reprobation will restore and 
maintain confidence that the rules are being enforced. 


Regulatory and supervisory bodies around the globe 
have begun to deal with the fallout from Enron and 
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other high-profile bankruptcies. In the United States, 
the Financial Accounting Standards Board is looking 
at proposals to determine when so-called “special- 
purpose entities” should be consolidated on company 
balance sheets. The Securities and Exchange Commis- 
sion has proposed new rules for more detailed and 
timely corporate disclosure. 


Here at home, the Canadian Institute of Chartered 
Accountants (CICA) has asked its Accounting Standards 
Oversight Council to closely monitor the accounting 
and financial reporting issues raised by Enron. The 
CICA is also looking at ways to boost auditor inde- 
pendence. I am also aware that the accounting profes- 
sion and its regulators are working to develop an 
oversight body to promote high-quality audits of public 
companies. The Toronto Stock Exchange has made 
changes to its guidelines for effective corporate gov- 
ernance. Parliamentary committees such as the Senate 
Banking, Trade and Commerce Committee have also 
launched their own investigations into the Canadian 
market post-Enron. 


The Market is Responding 

We have seen much self-evaluation by market partici- 
pants in recent months. Iam very encouraged by how 
seriously these issues are being taken. The market is 
enforcing its own discipline. Corporate boards are 
re-examining their roles and taking a closer look at 
what is being done in their companies. Investors are 
demanding greater reconciliation between pro forma 
financial statements and generally accepted account- 
ing principles. 


Tam very encouraged by how 
seriously these issues are being taken. 


Major firms, in response to those demands, are chang- 
ing their corporate reporting methods. For example, 
some firms have announced plans to include, as an 
expense, the cost of executive stock options. And 
Standard and Poor’s has introduced new benchmarks 
for reporting corporate earnings. Those changes aim 
to more accurately describe the revenues and costs 
associated with companies’ primary businesses. 


We feel steps like these are helpful in advancing the 
debate about the most fair and accurate methods for 
reporting a company’s true financial state. These are 


all positive examples of participants working together 
to enforce the spirit—not just the letter—of the rules 
under which financial markets operate. 


In the end, everyone needs to have trust in the financial 
markets—to know that the right rules are in place and 
that those rules are being enforced. We must continue 
to build on that social capital, to promote the efficient 
operation of financial markets, and the benefits that 
those markets can bring to everyone in society. 


The Current Outlook for the Economy 


Now, I would like to say a few words on the Nova 
Scotia economy. Like the rest of Canada, Nova Scotia’s 
economy has proven to be stronger than expected 
over the past year. Indeed, Statistics Canada reported 
last week that the province’s employment rate has 
returned to an all-time high in May. Nova Scotia was 
buoyed by strong offshore oil and gas production last 
year. The study commissioned by the Greater Halifax 
Partnership paints an exciting picture of the future 
impact of offshore development. 


The province has also been making important strides 
in building other sectors to diversify its economy, and 
this bodes well for the future. We’ve seen tremendous 
expansion in the information technology and life 
sciences sectors. That includes commercializing some 
of the excellent research being done at Nova Scotia 
universities and fostering technology companies to 
capitalize on the province’s telecommunications 
infrastructure. 


Turning to the outlook for Canada as a whole, the 
economy has been growing robustly—expanding at 
an annual rate of 6 per cent in the first quarter—well 
above expectations. And this has been reflected in the 
extraordinary number of jobs created since the begin- 
ning of the year. Employment has grown by almost a 
quarter of a million jobs in the past five months. 


Canada is demonstrating clear economic momentum. 
Consumer spending, particularly on interest-sensitive 
items, continues to show strength. Business invest- 
ment is no longer acting as a drag on growth, and 
there are signs of the beginnings of a recovery in 
investment in machinery and equipment. Corporate 
profits are rebounding, which should continue to sup- 
port business investment. 


While this domestic performance bodes well, geopo- 
litical uncertainties and weaker profits among large 
multinational firms may inhibit a strong rebound in 
investment around the world for a period of time. 





46 BANK OF CANADA REVIEW ® SUMMER 2002 


Let me sum up. Canada’s economy is growing at a 2.50 per cent. This was the second increase in the target 


faster pace, and is operating at a higher level, than had rate, aimed at withdrawing some of the substantial 
been anticipated. And this means that it is moving amount of monetary stimulus in the economy. With 
towards full production capacity more quickly than the domestic economy showing strong momentum, 
we had expected. Core inflation has also been running the Bank will take whatever action is necessary to 
slightly higher than we anticipated, at 2.2 per cent in keep inflation near its 2 per cent target over the 
April. medium term. And that is the best contribution the 


Bank of Canada can make to promoting a strong, 


Against this backdrop, last week, the Bank raised 
sustainable economy for all of Canada. 


its target for the overnight rate by 25 basis points to 


a 
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Bank of Canada Publications 





For further information, including subscription prices, 
contact Publications Distribution, Communications 
Department, Bank of Canada, Ottawa, K1A 0G9 
(Telephone: 613-782-8248). 


Annual Report (published in March each year)* 


Monetary Policy Report (published semi-annually)* 


Monetary Policy Report Update (published in January and 
July)* 


Bank of Canada Review (published quarterly, see page 2 for 
subscription information)* 


Speeches and Statements by the Governor* 


Bank of Canada Banking and Financial Statistics 
(published monthly, see page 2 for subscription 
information) 


Weekly Financial Statistics (published each Friday,* 
(available by mail through subscription) 


Renewal of the Inflation-Control Target: Background 
Information* 


The Thiessen Lectures* 


A History of the Canadian Dollar* 
James Powell (published October 1999, available at 
Can$4 plus GST and PST, where applicable) 


The Transmission of Monetary Policy in Canada* 
(published in 1995, available at Can$20 plus GST and PST, 
where applicable) 


Bilingualism at the Bank of Canada (published annually)* 


Bank of Canada Publications, 2001 

A collection of short abstracts describing articles and 
research papers published in 2001. Includes a listing of work 
by Bank economists published in outside journals and 
proceedings. 


Conference Proceedings 
The Exchange Rate and the Economy, June 1992 


Economic Behaviour and Policy Choice Under Price 
Stability, October 1993 


Credit, Interest Rate Spreads and the Monetary Policy 
Transmission Mechanism, November 1994 


Conference Proceedings (continued) 


Money Markets and Central Bank Operations, November 
1995 


Exchange Rates and Monetary Policy, October 1996 


Price Stability, Inflation Targets, and Monetary Policy, 
May 1997* 


Information in Financial Asset Prices, May 1998* 


Money, Monetary Policy, and Transmission Mechanisms, 
November 1999* 


Price Stability and the Long-Run Target for Monetary Policy, 
June 2000* 


Revisiting the Case for Flexible Exchange Rates, November 
2000* 


Conference volumes are available at Can$15 plus GST and PST, 
where applicable. 


Technical Reports and Working Papers 


Technical Reports and Working Papers are usually 
published in the original language only, with an abstract 

in both official languages. Single copies may be obtained 
without charge from: Publications Distribution, 
Communications Department, Bank of Canada, Ottawa, 
Ontario, KIA 0G9. 

Technical Reports dating back to 1982 are available on the 
Bank’s Web site, as are Working Papers back to 1994. Consult 
the April 1988 issue of the Bank of Canada Review for a list of 
Technical Reports and Staff Research Studies published 
prior to 1982. 


Technical Reports* 


2000 

88 International Financial Crises and Flexible Exchange 
Rates: Some Policy Lessons from Canada 
(J. Murray, M. Zelmer, and Z. Antia) 


2001 
89 Core Inflation 
(S. Hogan, M. Johnson, and T. Lafléche) 


* These publications are available on the Bank’s Web site, 


www.bankofcanada.ca 
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Working Papers* 


2001 


1 


18 


19 


The Elements of the Global Network for Large-Value 
Funds Transfers 

(J.F. Dingle) 

Exact Non-Parametric Tests for a Random Walk with 
Unknown Drift under Conditional Heteroscedasticity 
(R. Luger) 

On Commodity-Sensitive Currencies and Inflation 
Targeting 

(K. Clinton) 

On the Nature and the Stability of the Canadian 
Phillips Curve 

(M. Kichian) 

Reactions of Canadian Interest Rates to Macroeconomic 
Announcements: Implications for Monetary Policy 
Transparency 

(T. Gravelle and R. Moessner) 

The Zero Bound on Nominal Interest Rates: How 
Important Is It? 

(D. Amirault and B. O’Reilly) 

Downward Nominal-Wage Rigidity: Micro Evidence 
from Tobit Models 

(A. Crawford and G. Wright) 

How Rigid Are Nominal-Wage Rates? 

(A. Crawford) 

Testing for a Structural Break in the Volatility of Real 
GDP Growth in Canada 

(A. Debs) 

The Future Prospects for National Financial Markets and 
Trading Centres 

(C. Gaa, S. Lumpkin, R.Ogrodnik, and P. Thurlow) 
Gaining Credibility for Inflation Targets 

(J. Yetman) 

Evaluating Linear and Non-Linear Time-Varying 
Forecast-Combination Methods 

(F. Li and G. Tkacz) 

Predetermined Prices and the Persistent Effects of 
Money on Output 

(M.B. Devereux and J. Yetman) 

L’effet de la richesse sur la consommation aux 
Etats-Unis 

(Y. Desnoyers) 

Affine Term-Structure Models: Theory and Implementation 
(D.J. Bolder) 

Implications of Uncertainty about Long-Run Inflation 
and the Price Level 

(G. Stuber) 

Why Do Central Banks Smooth Interest Rates? 

(G. Srour) 

Evaluating Factor Models: An Application to Forecasting 
Inflation in Canada 

(M.-A. Gosselin and G. Tkacz) 

Employment Effects of Restructuring in the Public 
Sector in North America 

(P. Fenton, I. Ip, and G. Wright) 


* These publications are available on the Bank’s Web site, 
www.bankofcanada.ca 
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20 


The Resolution of International Financial Crises: Private 
Finance and Public Funds 
(A. Haldane and M. Kruger) 


21 A Consistent Bootstrap Test for Conditional Density 
Functions with Time-Dependent Data 
(F. Li and G. Tkacz) 

22 On Inflation and the Persistence of Shocks to Output 
(M. Kichian and R. Luger) 

23 Modelling Mortgage Rate Changes with a Smooth 
Transition Error-Correction Model 
(Y. Liu) 

24 Price-Level versus Inflation Targeting in a Small Open 
Economy 
(G. Srour) 

25 New Phillips Curve with Alternative Marginal Cost 
Measures for Canada, the United States, and the Euro 
Area 
(E. Gagnon and H. Khan) 

26 An Estimated Canadian DSGE Model with Nominal and 
Real Rigidities 
(A. Dib) 

27 The Monetary Transmission Mechanism at the Sectoral 
Level 
(J. Farés and G. Srour) 

2002 

1 Taylor Rules in the Quarterly Projection Model 
(J. Armour, B. Fung, and D. Maclean) 

2 Asset Allocation Using Extreme Value Theory 
(Y. Bensalah) 

3 An Introducation to Wavelets for Economists 
(C. Schleicher) 

4 Does Micro Evidence Support the Wage Phillips Curve 
in Canada? 

(J. Fares) 

5 The Effects of Bank Consolidation on Risk Capital 
Allocation and Market Liquidity 
(C. D’Souza and A. Lai) 

6 Currency Fluctuations, Liability Dollarization, and 
the Choice of Exchange Rate Regimes in Emerging 
Markets 
(P. N. Osakwe) 

7 Contribution of ICT Use to Output and Labour- 
Productivity Growth in Canada 
(H. Khan and M. Santos) 

8 Restructuring in the Canadian Economy: A Survey of Firms 
(C. Kwan) 

9 The Microstructure of Multiple-Dealer Equity and 
Government Securities Markets: How They Differ 
(T. Gravelle) 

10 La fiabilité des estimations de l’écart de production au 
Canada 
(J.-P. Cayen et S. van Norden) 

11 Risk, Entropy, and the Transformation of Distributions 


(R. M. Reesor and D. L. McLeish) 


Working Papers (continued)* 


2002 


12 


13 


14 


‘is 


16 


ube 


18 


19 


Modelling Financial Instability: A Survey of the Literature 
(A. Lai) 

Towards a More Complete Debt Strategy Simulation 
Framework 

(D. J. Bolder) 

Entrepreneurship, Inequality, and Taxation 

(C. A. Meh) 

Corporate Bond Spreads and the Business Cycle 

(Z. Zhang) 

A Market Microstructure Analysis of Foreign Exchange 
Intervention in Canada 

(C. D’Souza) 

Does Exchange Rate Policy Matter for Growth? 

(J. Bailliu, R. Lafrance, and J.-F. Perreault) 

Estimated DGE Models and Forecasting Accuracy: 

A Preliminary Investigation with Canadian Data 

(K. Moran and V. Dolar) 

Estimates of the Sticky-Information Phillips Curve for 
the United States, Canada, and the United Kingdom 
(H. Khan and Z. Zhu) 


These publications are available on the Bank’s Web site, 
www.bankofcanada.ca 
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Rates of change based on seasonally adjusted data, percentage rates unless otherwise indicated 
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* New definition for core CPI as announced on 18 May 2001: CPI excluding the eight most volatile components: fruit, vegetables, gasoline, fuel oil, natural gas, intercity transportation, tobacco, and mortgage-interest costs, as 
well as the effect of changes in indirect taxes on the remaining CPI components 
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Notes to the Tables 





Symbols used in the tables 
R_ Revised 


~— Value is zero or rounded to zero. 


Note: 


Blank spaces in columns indicate that data are either not available 
or not applicable. 

A horizontal rule in the body of the table indicates either a break in 
the series or that the earlier figures are available only at a more 
aggregated level. 


Al 


(1) In February 1991, the federal government and the 
Bank of Canada jointly announced a series of targets 
for reducing inflation to the midpoint of a range of 
1 to 3 per cent by the end of 1995. In December 1993, 
this target range was extended to the end of 1998. In 
February 1998, it was extended again to the end of 
2001. 

(2-3) Year-to-year percentage change in consumer price 
index (Table H8). The core CPI is the CPI excluding 
the eight most volatile components: fruit, vegetables, 
gasoline, fuel oil, natural gas, intercity transportation, 
tobacco, and mortgage-interest costs, as well as the 
effect of changes in indirect taxes on the other CPI 
components 

(4-5) The operating band is the Bank of Canada’s 50-basis- 
point target range for the average overnight rate 
paid by investment dealers to finance their money 
market inventory. 

(6) The overnight money market financing rate is an 
estimate compiled by the Bank of Canada. This 
measure includes funding of the major money 
market dealers through general collateral buyback 
arrangements (repo) including special purchase and 
resale agreements with the Bank of Canada and 
funding through call loans and swapped foreign 
exchange funds. Prior to 1996, data exclude all repo 
activity with the exception of those arranged directly 
with the Bank of Canada. These latter have been 
included in the calculation since 1995. 

(7) The monetary conditions index is a weighted sum of 
the changes in the 90-day commercial paper rate and 
the C-6 trade-weighted exchange rate (see technical 


note in the Winter 1998-1999 issue of the Bank of 
Canada Review, pages 125 and 126). The index is 
calculated as the change in the interest rate plus one- 
third of the percentage change in the exchange rate. 
The Bank does not try to maintain a precise MCI 
level in the short run. See Monetary Policy Report, 
May 1995, p.14. 

(8) 90-day commercial paper rate. The rate shown is the 
Bank of Canada’s estimate of operative market 
trading levels on the date indicated for major 
borrowers’ paper. 

(9) The C-6 exchange rate is an index of the weighted- 
average foreign exchange value of the Canadian 
dollar against major foreign currencies. (See 
technical note in the Winter 1998-1999 issue of the 
Bank of Canada Review, pages 125 and 126.) Weights 
for each country are derived from Canadian 
merchandise trade flows with other countries over 
the three years from 1994 through 1996. The index 
has been based to 1992 (i.e., C-6 = 100 in 1992). The 
C-—6 index broadens the coverage of the old G-10 
index to include all the countries in the EMU. 

(10) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 
adjustments to M1 described in the notes to Table E1 
(Bank of Canada Banking and Financial Statistics). 

(11) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks, trust and mortgage loan 
companies, and credit unions and caisses populaires 
less interbank non-chequable notice deposits plus 
continuity adjustments. 

(12) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian dollar money market mutual funds 
(which are already included in M2+). 

(13) Yield spreads between conventional and Real Return 
Bonds are based on actual mid-market closing yields 
of the selected long-term bond issue. At times, some 
of the change in the yield that occurs over a 
reporting period may reflect switching to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 
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(14-15) CPI excluding food, energy, and the effect of changes 
in indirect taxes. CPIW adjusts each of the CPI basket 
weights by a factor that is inversely proportional to 
the component's variability. For more details, see 
“Statistical measures of the trend rate of inflation.” 
Bank of Canada Review, Autumn 1997, 29-47 

(16) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(17) IPPI: Industrial product price index for finished 
products comprises the prices of finished goods that 
are most commonly used for immediate 
consumption or for capital investment. 

(18) Data for average hourly earnings of permanent 
workers are from Statistics Canada’s Labour Force 
Information (Catalogue 71-001). 


A2 


The majority of data in this table are based on, or derived from, 
series published in statistical tables in the Bank of Canada 
Banking and Financial Statistics. For each column in Table A2, a 
more detailed description is given below, as well as the source 
table in the Banking and Financial Statistics, where relevant. 


Data for capacity utilization rates, columns 15 and 16, are obtained 
from the Statistics Canada quarterly publication /ndustrial 
Capacity Utilization Rates in Canada (Catalogue 31-003), which 
provides an overview of the methodology. Non-farm goods- 
producing industries include: logging and forestry; mines, 
quarries, and oil wells; manufacturing; electric power and gas 
utilities; and construction. 


(1) Gross M1: Currency outside banks plus personal 
chequing accounts plus current accounts plus 


adjustments to M1 described in the notes to Table E1. 


(2) M1+: Gross M1 plus chequable notice deposits held 
at chartered banks plus all chequable deposits at 
trust and mortgage loan companies, credit unions, 
and caisses populaires (excluding deposits of these 
institutions) plus continuity adjustments. 

(3) M1++: M1+ plus non-chequable notice deposits held 
at chartered banks, trust and mortgage loan 
companies, and credit unions and caisses populaires 
less interbank non-chequable notice deposits plus 
continuity adjustments. 

(4) M2+: M2 plus deposits at trust and mortgage loan 
companies and government savings institutions, 
deposits and shares at credit unions and caisses 
populaires, and life insurance company individual 
annuities and money market mutual funds plus 
adjustments to M2+ described in notes to Table E1. 

(5) M2++: M2+ plus Canada Savings Bonds plus 
cumulative net contributions to mutual funds other 
than Canadian dollar money market mutual funds 
(which are already included in M2+). 

(6) Short-term business credit (Table E2) 

(7) Total business credit (Table E2) 

(8) Consumer credit at monthly reporting institutions 
(Table E2) 


A2 (continued) 


(9) Residential mortgage credit (Table E2) 

(10) Gross domestic product in current prices (Table H1) 

(11) Gross domestic product in chained 1997 dollars 
(Table H2) 

(12) Gross domestic product by industry (Table H4) 

(13) Civilian employment as per labour force survey 
(Table H5) 

(14) Unemployment as a percentage of the labour force 
(Table H5) 

(15) Capacity utilization rates, non-farm goods- 
producing industries 

(16) Capacity utilization rates, manufacturing 

(17) Consumer price index (Table H8) 

(18) Consumer price index excluding the eight most volatile 
components: fruit, vegetables, gasoline, fuel oil, 
natural gas, intercity transportation, tobacco, and 
mortgage-interest costs, as well as the effect of 
changes in indirect taxes on the other CPI components. 
(Table H8) 

(19) Gross domestic product chain price index (Table H3) 

(20) Unit labour costs are defined as aggregate labour 
income per unit of output (real GDP at basic prices). 

(21-22) The data on wage settlements are published by 
Human Resources Development Canada and 
represent the effective annual increase in base wage 
rates for newly negotiated settlements. These data 
cover bargaining units with 500 or more employees. 
Contracts both with and without cost-of-living- 
allowance clauses are included. 

(23-24) Bank of Canada commodity price indexes: Total and 
total excluding energy (Table H9) 

(25) Treasury bills are mid-market rates for typical quotes 
on the Wednesday shown. 

(26-27) Selected Government of Canada benchmark bond yields 
are based on actual mid-market closing yields of 
selected Canada bond issues that mature 
approximately in the indicated term areas. At times, 
some of the change in the yield occurring over a 
reporting period may reflect a switch to a more 
current issue. Yields for Real Return Bonds are mid- 
market closing yields for the last Wednesday of the 
month and are for the 4.25% bond maturing 
1 December 2026. Prior to 7 December 1995, the 
benchmark bond was 4.25% maturing 1 December 
2021. 

(28-29) The data on the government surplus or deficit on a 
national accounts basis are taken from Statistics 
Canada’s National Income and Expenditure Accounts 
(Catalogue 13-001), where the government surplus 
or deficit is referred to as “net lending.” 

(30) Merchandise trade balance, balance of payments 
basis (Table J1) 

(31) Current account balance, balance of payments basis 
(Table J1) 

(32) U.S. dollar in Canadian dollars, average noon spot 
rate (Table I1) 
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Année, Excédent ou déficit (-) des Balance des paiements Cours 
trimestre administrations publiques sur (en pourcentage du PIB) moyen au 
ou la base des comptes nationaux comptant 
mois (en pourcentage du PIB) Solde de Solde de du dollar 
la balance la balance E.-U. en 
Gouvernement Ensemble des commerciale courante dollars 
du Canada administrations canadiens 
publiques a midi 
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1989 = 
1990 - 
199] 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 


1.1842 
1.1668 
1.1458 
1.2083 
1.2898 
1.3659 
1.3726 
1.3636 
1.3844 
1.4831 
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1.4852 
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1.4538 
1.4808 
1.4822 
1.5258 
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2001 I 1.5280 
1.5409 
1.5453 


1.5803 
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2002 I 1.5946 
I 1.5549 
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Trois derniers mois 1.5549 


1.5244 
1.5304 
1.5402 
1.5677 
ey? 
1.5924 
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Taux mensuels 2001 
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1.6003 
1.5958 
1.5870 
1.5814 
1.5497 
1.5317 
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Prix et coats Accords salariaux Indice des prix des Moyenne des cours acheteur Année, 
produits de base et vendeur des titres trimestre 
Taux d’utilisation des capacités IPC Indice _ Indice Cotits Secteur Secteur établi par la Banque ou 
de de prix unitaires public privé du Canada (données Bons Obligations Obligations a mois 
Ensemble des Industries réfé- enchaine de non désaisonnalisées) du de référence rendement réel 
industries manu- rence* du PIB main- Trésor a 10 ans du a 30 ans du 
productrices de facturiéres d’ceuvre Total Produits de base a gouvernement gouvernement 
biens non agricoles non énergétiques 3 mois canadien canadien 
(15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) 
84.5 81.2 5.0 4.3 4.6 ed 3? 2 3.1 12.23 9.56 1989 
81.6 78.2 4.8 35) Br 5.6 lf 0.6 -5.2 11.51 10.34 1990, 
78.3 74.2 5.6 2.8 Me 3.4 4.3 -11.2 -11.8 7.43 8.32 4.45 1991 
78.2 76.4 1.5 1.8 13 2.0 2.6 -0.3 0.6 7.01 7.86 4.62 1992 
80.0 79.9 1.8 2.1 1.4 0.6 0.8 0.5 3.0 3.87 6.57 3.78 1993 
82.4 83.5 0.2 1.8 Pil - eZ 3:3 US 7.14 9.07 4.92 1994 
81.6 83.9 Hs) 23 P43} 0.7 1.4 8.3 (ite 5.54 Peal 4.42 1995 
81.2 82.8 1.6 1.7 1.6 0.5 1.8 3.8 -1.2 2.85 6.37 4.09 1996 
82.6 83.6 1.6 1.9 1 1.1 1.8 -3.7 -4.3 5.99 5.61 4.14 1997 
83.3 84.3 0.9 1.3 -0.5 1.1 1.6 129) -15.3 -12.6 4.66 4.89 4.11 1998 
84.5 85.6 eT, 1.4 1.7 0.9 N& 2 6.7 ils 4.85 6.18 4.01 1999 
86.0 86.0 Pied 1:3 3.9 Sei DES 2.4 18.4 55 5.49 305 3.42 2000 
82.3 80.9 2.6 AA 1.0 32 3.2 MS) -6.0 -6.3 1.95 5.44 3.76 2001 
83.4 84.4 - 1.0 0.8 Dall eg ily -4.8 13 4.87 Bree) 3.85 1998 I 
82.6 83.2 0.6 0.7 -3.2 -0.8 il? 1.8 -16.9 -17.4 4.91 4.95 4.02 Ul 
83.1 84.8 IES: 1.6 - ital Ned 2D -11.7 -13.1 4.66 4.89 4.11 IV 
83.8 85.2 eS 1.0 2.9 -0.6 ies) De ay) 10.0 4.63 5.05 4.16 1999 I 
83.7 85.4 3.0 Dal 4.5 4.3 2.4 2 32:9 13.6 4.56 5.46 4.03 II 
85.0 86.1 2.4 19 3.6 -0.6 IB) 2.4 34.2 13.8 4.66 2 eU/i) 4.05 Il 
85.3 85.8 De 0.8 12 ES 2.1 3.8 14.5 1.4 4.85 6.18 4.01 IV 
86.2 86.3 2.7 0.6 6.4 535 23 3.0 30.1 20.0 Se 6.03 3.80 2000 I 
86.3 86.2 1.8 1.3 55 8.6 23) PES 4.7 -4.9 555 2:93 SA I 
86.2 86.5 3.6 5 DS 0.8 2.6 1.9 5.8 -17.6 5.56 Se) 3.60 Il 
Ww 85. 84.9 4.3 2.7 0.8 4.2 3.0 23 17.0 -7.6 5.49 5:35 3.42 IV 
oH 
a 84.0 82.8 1.6 ili 5.0 32 3.8 2.4 4.8 -3.0 4.58 5.41 3.45 2001 I 
es 83.4 81.9 4.7 3.0 - ies} 2.8 3.0 -14.1 25.0 4.30 SH) Bhar) I 
Ss 81.4 80.0 0.2 Deh -5.1 2 35 3.2 -36.0 -23.5 3.05 02 3.68 Il 
mH 80.4 78.8 -1.9 0.6 -4.5 23 3:1 2.4 -42.5 =23h5) 1.95 5.44 3.76 IV 
> 81.7 80.6 33 2.6 33 -1.2 Sil 2.0 17.3 19:2 2.30 SIS) 3.68 2002 I 
ies) 30.9 -1.7 2710 5.37 3.42 I 
> 
Z 
,@) 
= 3.8 35) -1.2 30.9 -1.7 2.70 S37 3.42 
S -0.1 0.2 0.3 -5.2 -2.7 4.30 Sie} 3.53 2001 J 
-0.3 0.3 -0.2 -7.2 -5.8 4.07 5.76 3.66 J 
© 0.2 0.1 - 0.8 0.3 3.80 5.36 3.68 A 
D 0.2 0.1 0.8 -5.4 -3.9 3.05 5.32 3.68 S 
> -0.3 0.1 -0.2 -9.4 -6.8 2.34 4.86 3.60 O 
Oo -0.6 -0.2 - 0.2 -0.4 2.07 5.36 3.68 N 
> 0.3 0.3 0.9 -1.7 -0.8 1.95 5.44 3.76 D 
4 0.5 0.2 -0.6 2.1 Pa 1.96 5.42 SIs. 2002 J 
th 0.3 0.4 -0.3 Is 2.8 2.05 5.31 SHS. F 
4 0.3 0.2 -0.1 (sea) De, 2.30 S19 3.68 M 
eal 05.0 03 2 A 2.37 5.64 3.63 A 
= -0.2 0.2 0.3 -0.2 2.60 5.49 3.54 M 
< -2.2 -0.6 2.70 oti 3.42 J 


* Indice de référence selon la nouvelle définition annoncée le 18 mai 2001 : IPC hors les huit composantes les plus volatiles, a savoir les fruits, les légumes, l’essence, le mazout, le gaz naturel, le transport interurbain, le tabac 
et les intéréts sur préts hypothécaires de méme que |’effet des modifications des imp6ts indirects sur les autres composantes de |’ IPC 
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A 1 Sommaire des variables clés relatives a la politique monétaire 




















Données Cible de maitrise Instrument de politique monétaire Conditions monétaires Agrégats monétaires —_ Indicateurs de |’inflation 
mensuelles de |’ inflation (taux de croissance ; 
(taux sur Fourchette opération- Taux du Indice des Taux Indice C-6 des sur 12 mois) Ecart de ren- IPC global IPCP Coits IPPI Gains 
douze mois) nelle pour le taux du _finance- conditions du papier taux de change dement entre hors alimen- unitaires (produits horaires 
financement Aun jour ment monétaires com- pondérés Ml MI++ M2++ les obligations tation, énergie de main- finis) moyens 
Four- IPC Indice (fin du mois) aunjour (janvier mercial en fonction brut classiques et effet des d’ceuvre des 
chette de ré- | 1987=0) a90 des échanges et a ren- modifications travailleurs 
cible férence Bas Haut jours commerciaux dement réel des impéts permanents 
(1992 = 100) indirects 
(1) 2) @) (4) (5) (6) (7) (8) (9) (10) (il) (12) (13) (14) (15) (16) (17) (18) 
1998 J 1-3 LO 12 4.50 5.00 4.77 -6.39 5.14 81.92 10.0 3.3 5.6 1.74 1.1 ile: KS) 3.8 ites: 
A 123 0:82 5.50 6.00 4.72 -7.51 SP) 79.00 8.8 3.0 Sell Logs 1.2 183 0.5 3.8 1.4 
S 1S Osama el Ph S215 5.73 -6.87 oo 80.16 LOOM 3 a) 1.30 it 13 © -0.4 ie, 1.6 
oO 1-3 LO 2 5.00 5.50 5.23 -7.65 S22 78.68 Ohi Ais) 5.6 1.38 IE is: 1.2 5.0 1.8 
N 1-3 12, 15 4.75 5.25 4.95 -7.70 5.09 78.87 710 14 5.8 1.30 L.4 cS 1.2 4.3 id) 
D 1-3 Ole 4.75 a5) all -8.00 5.02 78.32 TAY UY 5.5 2 1.4 1.3 1.5 3.6 1.6 
Wey 13 «60.6 «0.9 4.75 25 4.99 -7.35 5.01 IES) 8.0 1.8 5.4 eS 1.0 1.1 0.3 Jel 1.8 
F [35 5077-109 4.75 5.25 5.00 -6.62 5.04 81.59 8.0 2.5 aya} 1.30 0.9 (Tel 0.8 3, 1.9 
M 1-3 Oa 4.50 5.00 4.99 -7.07 4.85 80.96 8.3 2.8 6.0 1.20 1.2 1.3 0.8 4.8 2.4 
A 1-3 leas | wile) 4.50 5.00 4.78 -6.34 4.80 82.88 7.6 3.4 5 1.32 1.4 1.6 72 Bt Zo 
M 1-3 16 1.4 4.25 4.75 4.59 -6.25 4.71 83.32 7.5 4.0 53 1.50 1.4 1.5 ez Pap 2.4 
J 1-3 fey ls, 4.25 4.75 4.60 -6.07 4.86 83.41 7.7 43 ais} 1.60 7, 1.5 0.5 iy 25 
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D 1-3 2.6 1.4 4.50 5.00 4.76 -5.46 5.27 83.90 98 6.8 ee) Phas 1.6 1.7 eve Tee) 3.2 
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H es) Pes as) 4.75 5.25 4.97 -5.54 Sys 83.58 1S fe 6.1 Ol 1.6 1.6 3.0 2.1 Sul 
M 1-3 «3.0 14 5.00 5.50 25 -5.16 5.46 84.17 IDEBS {eK} 6.3 2.04 LS i) Pp 1S 3.0 
A 13 lela 5.00 5.50 5.26 -5.37 5.62 83.23 145, 95 ipl 2.28 12 Ls 6.5 Dee 3:7 
M 13y 24 11 5.50 6.00 S15) -5.48 5.98 82.08 13.4 8.1 6.5 1.82 3 1.4 1.8 3.2 32 
J Hh} POT be 5.50 6.00 SD -5.32 5.89 82.70 Weak Lhe) Thal 1.84 1.4 1.6 2.9 oe PSs) 
J NES SU alee? 5.50 6.00 aS) -4.88 5.88 83.83 TGSieo:S >) 1.90 bs, ila 29 2S, oi) 
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N 1-3 2. Ih 5.50 6.00 5.75 -6.22 5.89 80.49 ee) ChS) 74 2.00 1.8 1.8 4.8 4.8 Be8, 
D L332 1S 350) 6.00 5.80 -5.92 Shi 81.66 15.6 10.1 US) 2.14 1.9 2.0 4.6 3.0 372 
2001 J f37 sO) 128 5225 5.75 5.49 -6.06 mPa) 82.36 145 9.2 Del 2.36 2.0 2.0 4.5 7) 3.0 
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* Indice de référence selon la nouvelle définition annoncée le 18 mai 2001 : IPC hors les huit composantes les plus volatiles, 4 savoir les fruits, les l¢gumes, l’essence, le mazout, le gaz naturel, le transport interurbain, le tabac 
et les intéréts sur préts hypothécaires de méme que |’effet des modifications des imp6ts indirects sur les autres composantes de |’ IPC 
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